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Right  Honourable  the 

Lord  Vifcount  Lonfdale, 

■j 

Lord  Privy-Seals  &e. 

My  LorBj 

A  0  your  Lordfhip  was  pleafed  to  ho- 
nour  thefe  Lectures  with  your  No¬ 
tice  in  Manufcript,  I  take  the  Liberty  of 
laying  them  before  you  in  Print;  being 
defirous  the  Publick  fhou  d  know,  that 
their  Defign  was  approved  of  by  fa  un¬ 
exceptionable  a  Judge. 
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1.  J 

For,  betides  your  uncommon  Skill  in 
Civil  Policy,  the  Laws,  and  all  the 
Branches  of  Publick  Bulinefs ;  you  have, 
like  the  Illuftrious  Lord  Bacon ,  a  Talent 
for  the  Improvement  of  Arts,  and  a 
Pleafure,  and  Sagacity,  in  purfuing  na¬ 
tural  Enquiries. 

Were  I  not,  therefore,  fenfible,  my 
Lord,  that  your  Candour  is  as  extenfive 
as  your  Learning,  I  fhou’d  be  cautious 
of  thus  fubmitting  thefe  flender  Enqui¬ 
ries  to  your  View;  as  they  are  neither 
conducted  in  a  manner  luitable  to  your 
correct  and  exquihte  Tafle;  nor  purfued 
to  fuch  a  length,  as  your  great  Knowledge 
in  Philofophical  Matters  may  juftly  re¬ 
quire. 

But  this  gives  me  farther  Encourage¬ 
ment,  that  I  do  not  know  a  more  ufe- 
ful  Subject,  than  the  prelent,  to  a  Tra- 
■  c  ding 
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ding  Nation ;  nor  a  Perfon  better  quali¬ 
fied  than  your  Lordfhip,  to  perceive  its 
Tendency,  and  diredt  its  Improvement. 

f  ■  **  ’  9  *' '  ■  •  « 

W:  ;  ;  "  ■  /»  •  :  -  :  '  ■  ;  . 

«  '  ■  i  '•  .  *■  . 

I  am. 

*  7  \  .  i  .  ,  ••  -  " 

K  > 

My  Lord, 


Your  Lordship’s 


Devoted  Humble  Servant , 

'•  '  -  ,  i  „  r  S  "  ■’ 

Peter  Shaw. 
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advertisement. 

t  THHE  following  LeBures  have  had  the 
Honour  to  be  read  before  a  noble 
Audience ,  who  candidly  overlooked  their 
Failings ,  and  requefled  their  Publication. 

As  the  Defign  is  of  large  Extent ,  lit¬ 
tle  more  than  a  Sample  of  the  whole  coud, 
at  prefent >  be  given  :  the  farther  Im¬ 
provement  of  it  being  left  to  others. 

"The  Experiments  here  employ  d^  thd 
many  of  them  new ,  are  generally  fimple 
or  performable  with  little  Cofly  and  Ap¬ 
paratus  :  But  if  a  few  particular  Infiru- 
itiemh  and  iriMls,  hereafter  intimated , 
were  to  be  made ,  and  properly  ufed ,  much 
greater  Difcoveries  might  be  reafonably 
expeBed. 
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GLOSSARY: 

O  R, 

Explanation  of  the  Technical 
Terms  in  this  Work. 

Add.  By  Acids  are  meant  all  thofe  things 
that  tafte  four ;  as  Vinegar,  Tartar,  Juice 
ot  Crabs,  Lemons,  fsV.  Spirit  of  Nitre,  Spirit 
of  Salt,  &c.  and  which  when  mixed  with  a  due 
Proportion  of  an  Alkali ,  conftitute  a  neutral 
Body  ;  wherein  neither  Acid  nor  Alkali  pre¬ 
vails*,  whence  it  alters  not  the  Colour  of  Syrup 
of  Violets.  See  Alkali  and  Neutrals. 

Adits.  See  Burrows. 

Alcohol,  Is  pure  and  perfect  Spirit  of  Wine,  with¬ 
out  the  leaft  Particle  of  Water,  or  Phlegm. 
Alkali .  Is  a  word  of  ex  ten  five  Signification,  and 
chemically  denotes  a  large  Tribe  of  Bodies. 
For  all  Bodies  may  be  chemically  confider’d 
under  three  Tribes  *,  or  as  being  either  Aik  aids-. 
Acids ,  or  Neutrals.  Alkali's  have  this  effential 
Property,  that  when  mixed,  or  united,  with 
Acids ,  they  conftitute  Neutrals.  But  a  more 
common  Mark  of  an  Alkali  is,  that  it  turns 
Syrup  of  Violets  green,  as  an  Acid  turns  it  red  ; 
whilft  the  Admixture  of  a  Neutral  Body  does 
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not  alter  the  Colour  of  that  Syrup.  Thus  Pot- 
Afh,  Salt  of  Tartar,  and  all  fixed  vegetable 
Salts-,  as  likewife  all  volatile  animal  Salts  and 
Spirits,  are  artificial  Alkalies  \  as  Chalk,'  the 
teftaceous  Bodies,  &V.  are  natural  Alkalies . 
And  thus,  in  the  vegetable  Kingdom,  Onions, 
Leeks,  Garlick,  Muftard,  &V.  are  Alkaline  ; 
as  Sorrel,  Wood-Sorrel,  the  Juice  of  Lemons, 
Oranges,  Verjuice,  &c.  are  Acid.  Their  Dif¬ 
ference  alfo  is  manifeft  from  the  Tafte,  when 
the  Habit  of  thus  diftinguifhing  them  is  acquir’d. 
See  Acids  and  Neutrals. 

Amalgamation.  Is  theDiffolution,  or  Mixture  of 
any  Metal  with  Quick-filver :  But  Iron,  of  all 
the  Metals,  will  not  amalgamate,  or  unite 
therewith. 

Affaying.  Is  the  Art  of  difcovering  how  much 
pure  Metal  is  contain’d  in  any  Ore,  or  Coin, 
aflign’d.  Hence  to  ?nake  an  Affay,  is  to  pro¬ 
duce  a  Lump,  or  Grain,  of  pure  Metal,  from 
any  fmall  quantity  of  Ore,  or  Coin. 

Axioms.  By  Axioms  are  meant  a  kind  of  Corol¬ 
laries,  Confequences,  or  Refults,  of  certain  Ex¬ 
periments,  Fadts,  Obfervations,  or  particular 
Dodtrines ;  fo  as  to  recapitulate  a  certain  ufe- 

-  ful  Truth,  contained  in  a  preceding  part  of  the 
Work,  and  fet  it  in  a  clearer  light,  with  re- 
gard  to  Theory,  or  Speculation :  As  Canons, 
or  Rules,  regard  Experience  or  Pradiice.  See 

•  1  Canons. 

■  Balneum  M.ari(z.  Or  Water-Heat,  is  no  more 

‘  ‘  ’  than  a  Veffel  of  Water,  fet  in  a  Furnace,  or 
over  the  Fire,  with  another  Veffel  put  into  the 
Water*,  which  latter  Veffel  contains  the  Mat¬ 
ter,  or  Subjedt,  of  the  Operation. 

Buddling-Difhes .  Are  (hallow  Di flies,  like  the 
Rafons  of  a  pair  of  Scales,  for  the  wafhing  of 

—  Ores  by -the  hand..  L  Burrows . 
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Burrows .  In  Mining,  are  the  Paflages  leading 
into  a  Mine,  and  cut  thro’  the  Sides  of  a  Hill, 
or  Mountain,  fo  large  that  the  Workmen  may 
conveniently  wheel  out  the  Ore  in  Barrows,  or 
carry  it  along  in  Bafkets. 

Calcination .  Is  the  burning  of  a  Body  in  an  open 
Fire,  in  order  to  difcharge  its  more  volatile 
Parts,  or  reduce  it  to  Powder. 

Canons .  Are  Rules  of  Pradtice,  or  Directions, 
for  producing  Effe&s,  or  performing  Ope¬ 
rations  ;  and  have  the  fame  regard  to  Pra&ice, 
as  Axioms  have  to  Theory.  See  Axioms. 

Caput  Mortuum.  Is  that  part  of  the  Matter, 
which  remains  behind  after  Diftillation,  or 
Sublimation. 

Cementation .  Is  the  clofe  burning  of  a  hard  or 
metalline  Body,  with  certain  opening  Powders, 
ftrew’d  betwixt  its  grofler  parts  *,  fo  as  to  foften, 
tinge,  or  impregnate  them,  with  the  Fumes 
of  fuch  Powders  ;  or  it  is  the  Introdu&ion 
of  any  Mineral,  or  Metallic  Fumes  into  the 
folid  Plates  of  a  Metal,  by  means  of  a  proper 
Heat,  applied  to  a  clofe  Veflel,  or  double 
Crucible,  wherein  the  Plates  are  laid,  with  the 
pulverized  Matter  ftrew’d  between  them. 

Clarification.  See  Depuration. 

Concentrating.  Is  bringing  the  required  Parts  of 
a  Subject  clofer  together  •,  as  Salt-Water  is 
concentrated  by  evaporating  of  the  aqueous 
Humid iLv  ;  and  Wine  by  freezing  out,  or  fe- 

^  parating  its  Water,  in  the  form  of  Ice. 

Co  felling,  or  Cupelling.  Is  putting  metallic  Mat¬ 
ters  upon  a  cover’d  VdTel  of  Bone-Afhes  in  a 
naked  Fire,  to  try  what  Gold  or  Silver  they 
will  afford.' 

Cryfiallization.  Is  the  Operation,  whereby  Salts 
dillolv’d  in  Water  fhoot  into  Glebes,  of  par¬ 
ticular 
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ticular  Figures,  according  to  the  Nature  of 
each  Salt. 

Decantation .  Is  the  pouring  off  a  dearer  Liquor 
from  a  groffer  Sediment,  after  Handing. 
Deflagration .  Is  fetting  explofive  Matters  on  fire 
in  a  Crucible,  or  other  Veffel,  and  fuffering 
them  to  burn  out ;  as  when  Nitre,  or  Tartar, 
are  thrown  into  a  red-hot  Crucible,  or  to  any 
melted  Matter,  whilft  it  continues  in  the  fire. 
Depuration.  Is  the  making  of  any  matter  pure, 
or  freeing  it  from  the  Drofs,  Dirt,  or  other 
heterogeneous  Parts,  wherewith  it  may  happen 
to  be  mixed :  So  Honey  is  depurated,  or  cla¬ 
rified,  by  heating  it,  and  taking  off  the  Scum 
that  rifes  to  the  top. 

Digeftion .  Is  fuffering  folid  and  liquid ,  or  groffer 
and  finer  Matters,  to  (land  together  in  a  gentle 
Heat  for  fome  time,  that  the  Liquor  may  ex- 
trad:  the  Virtues  of  the  folid  Ingredients  ;  or 
the  whole  become  more  fubtile  and  uniform. 
DiJHllation.  Is  the  raifing  of  Liquids  into  V apour 
by  Heat  ;  and  condenfmg  that  Vapour  into  a 
Liquid  again. 

tLl&o faccharum .  Is  an  intimate  Mixture  of  any 
effential  Oil,  with  Sugar ;  by  grinding  them 
together  in  a  Mortar. 

Elements.  See  Principles. 

Elixation.  Is  the  wafhing  a  Matter  with  Water. 

in  order  to  get  out  what  will  diffolve  therein: 
Empyreuma.  Is  a  naufeous  Tafte,  or  Odour, 
proceeding  from  the  Subjed  being  fcorched 
-or  over-heated,  in  the  Operation  ;  as  wher 
Milk  is  burnt  to,  as  they  call  it. 

EJfential ,  or  Chemical  Oils .  Are  the  native  Oil 
of  Vegetables,  drawn  from  them  by  Diftil 
lation  with  Water. 

Evaporation .  Is  the  fetting  a  Liquor  in  a  gentl 

Heat 
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Heat,  to  difcharge  its  fuperfluous  Humidity, 
or  obtain  its  dry  Remainder. 
zints.  Are  the  Liquor  that  runs  from  the  Still, 
upon  diddling  any  inflammable  Spirit,  after 
all  the  Proof-Spirit  is  come  over.  See  Proof. 

It ration.  Is  fuffering  any  Liquor  to  pafs  thro* 
Cap-Paper,  or  rather  a  peculiar  kind  of  filtring 
Paper,  into  a  clean  VefFel,  orGlafs ;  the  Paper 
being  cut  Conically  for  the  purpofe,  and  put 
into  a  Glafs  Funnel,  or  laid  upon  a  Stone  Co¬ 
lander,  or  Strainer. 

irm.  Is  the  particular  Ad,  or  Law  of  Nature, 
whereby  any  thing  exifts. 
kix.  Is  any  matter  added  to  an  Ore,  or  me¬ 
tallic  Matter,  in  order  to  make  it  melt,  or  run 
the  eafier,  and  yield  a  greater  Quantity,  or  a 
purer  Metah 

ulmination .  Is  the  fame  as  Deflagration ,  which 
fee.  > 

ufing.  Is  the  fame  as  Melting,  being  a  Term 
generally  applied  to  the  melting  of  Metals,  and 
metallic  Matters,  with  a  ftrong  Heat. 
flotation.  Is  fuffering  Matters  to  ftand  and  di- 
geft  in  the  Heat  of  the  Sun,  inftead  of  ufing 
the  Heat  of  a  Furnace. 

,ac ,  or  Laque .  Is  a  kind  of  Extrad,  or  thick 
Body  of  Colour,  prepar’d  chiefly  from  vege¬ 
table  Subjeds,  for  Painters  ufe.  Of  thefe 
Laques  there  are  feveral  Sorts ;  but  in  a  more 
particular  Senfe,  it  fignifies  the  Red  Laque  ob¬ 
tained  by  boiling  Stick-Lac  in  Water. 

.avadero's.  In  Mining,  are  the  Houfes,  or  large 
Troughs,  where  the  Ore  is  wafhed. 

Amation.  Is  the  filing  of  a  Metal,  or  metallic 
Subfiance,  fo  as  to  reduce  it  into  fmall  Parts, 
called  the  Filings  of  that  Metal. 

Axivium .  Is  the  fame  thing  as  Lee,  or  a  So¬ 
lution 
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.  lution  of  Salts,  by  boiling  any  faline  Matter  i 
Water. 

Load.  lit  Mining,  is  the  fame  as  Ore. . 

Lotion.  Is  the  wafhing  of  a  Body  in  Water,  t 
get  out  its  Salt,  or  whatever  elfe  will  difiolv 
in  Water. 

Low-Wines.  Are  a  weak  Spirit,  or  the  fir: 
Runnings  of  the  Still,  in  diftilling  Brandies  c 
Spirits,  from  Wafh  or  Wines,  and  mix’d  alon 
with  the  fecond  Running,  or  more  watry  part. 

Menftruum.  Is  any  Body  applied  to  another,  f 
as  to  difiolve  it,  and  intimately  mix  its  Pari 
with  the  Parts  of  the  other  :  in  which  refpe<! 
the  former  may  be  called  the  Solvent ,  and  tb 
latter  the  Solvend. 

Mercury.  Is  another  Name  for  Quickfilver. 

Metallurgy .  Includes  the  whole  Art  of  workin 
Metals  from  the  Ore  to  faleable  Metal. 

Muffle.  Is  an  arched  earthen  Inftrument  mad 
to  cover  a  Teft,  in  Cupelling,  fo  as  that  tb 
Coals,  or  Afhes  of  the  Fire,  may  not  fall  i 
upon  the  Subject.  See  Cupelling. 

Mujt.  Is  the  unfermented  Juice  of  the  Grape 
or  any  other  liquid  fermentable  Subftance,  bi 
fore  it  enters  the  A6b  of  Fermentation.  S, 
Stum.  ~ 

Neutrals ,  or  Neutral  Bodies.  Are  fuch  Bodies  ; 
manifeft  no  Signs  of  either  Alkali ,  or  Acu 
upon  any  of  the  Trials  known,  and  allow5 

-  to  difcover  them  ;  as  particularly  not  by  tl 
Tafte,  or  the  Admixture  of  Syrup  of  Violet 
&Ci'  See  Acid  and  Alkali. 

Per  Deliquium .  Is  the  running  of  difiolvab 

things  into  Liquor,  by  barely  expofing  thei 
to  the  open  Air,  or  to  the  moift  Air  of  a  Celia 

Phlegm.  Is  the  fame  as  Water,  or  aqueous  L 
quor, 

v> 
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'ecipiiatiofi.  Is  the  depofiting  of  a  Sediment ; 
either  by  a  Liquor  {landing  at  red,  or  when 
any  addition  is  us’d  for  the  purppfe. 

' inciples .  Are  the  different  fimple  Matters, 

whereof  a  Body  is  compos’d. 
roof.  In  Spirits  is  meant  of  a  certain  Trial,  or 
way  of  examining  their  Strength,  by  the  Bub¬ 
bles  that  arife  on  their  Surface  upon  fhaking 
them  in  a  Phial. 

lartqtion.  Is  the  feparating  of  Gold  from  Sil¬ 
ver,  by  means  of  Aqua-Fortis  or  Aqua-Regia, 
ante  (fence.  Is  the  Mixture  of  an  eifential  Oil 
with  Alcohol. 

'Edification.  Is  purifying  a  Subjedt,  by  repeat¬ 
ing  the  Operations,  as  Brandy  is  purified,  or 
fe  pa  rated,  from  its  Phlegm,  by  repeated  Di- 
flillation. 

duElion.  Is  the  reducing,  or  recovering  a  Metal 
from  its  Calx,  or  AJhes\  and  may  likewife  be 
ipplied,  when  any  Body  dedroyed,  as  to  its 
natural  Form,  or  Appearance,  is  made  to  af- 
fume  that  Form  again.  .  ' 

frigeratory.  Is  a  Veflel  of  cold  Water,  thro* 
which  a  winding  metalline  Pipe  takes  its  Couffe, 
from  the  Hot  Still,  fo  as  to  bring  off  the  Li¬ 
quor  cool,  by  Didillation. 

Zulus.  Is  an  impure,  or  imperfedt  metallic 
Subdance,  that  falls  to  the  bottom  of  the  Cru¬ 
mble  in  the  melting  of  Ores,  or  impure  me¬ 
tallic  Subdances. 
ria.  See  Slag. 

’ arating-Glafs .  Is  a  bellied  Glafs,  open  a-top, 
and  ending  in  a  hollow  Stem  below  ;  fa  that  a 
Mixture  of  Oil  and  Water  being  pour’d  into 
u  and  differ’d  to  red  ’till  they  feparate,  the 
Water  may  be  feparated  from  the  Oil. 

?•.  Is  the  Drofs,  Crud,  or  Scoria ,  found  at 

the 
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the  top  of  a  melted  Metal,  or  metallic  Matte 
being  often  in  the  form  of  a  vitrified  Mafs,  < 
Glaffy  Subftance,  and  proceeding  from  tl 
Flux  employed,  and  united  with  lome  ftor 
recrementitious  Matter  contain  d  in  the  Or 
But  when  a  large  proportion  of  a  faline  Flux 
>  “fed.  the  Slag  will  relent,  or  even  diffoke 

the  Air. 

Solvent.  See  Menftruum, 

Stum.  Is  Muft,  clarified  by  Handing  and  rackmj 
then  put  up  into  matched  Cafks,  that  is,  Can 
impregnated  with  the  Fume  of  burning  Brin 
{lone,  fo  as  to  be  preferved  found  in  an  u.nfe 

mented  State.  See  Muft. 

Sublimation .  Is  the  railing  of  a  dry  Body  by  he 
into  Flowers,  or  a  folid  Cake,  at  the  top  of  tl 
containing  Veftel,  being  a  kind  of  Diftillatic 
fuited  to  dry  Bodies. 

Subfidence .  Is  the  fuffering  a  Liquor  to  fettl 
and  fine  itfelf,  by  {landing. 

Sulphur .  Is  another  Name  for  Bnmftone  »  b 
in  a  more  Technical  Senfe,  denotes  the  fa 
undtuous,  or  oily  Principle  in  Bodies;  or  th 
part  of  them,  which  is  truly  inflammable. 
thermometer.  Is  an  Inftrument  contrived  to  me 
fure  the  Degrees  of  Heat.  Thofe  made  wi 
Spirit  of  Wine,  ferve  for  the  leffer  Degree 
and  thofe  with  Oil,  or  Quickfilver,  for  tl 

greater.  r  . 

triture.  Is  the  grinding,  or  rubbing  any  lol 
Body  to  Powder  in  a  Mortar,  or  upon 
grinding,  or  levigating  Stone. 
t or  refaction.  Is  the  roafting,  or  fcorching,  o 
Body  by  the  Fire,  in  order  to  difeharge  a  pa 
either  unneceflary  or  hurtful,  in  another  Of 
ration,  as  Sulphur  is  difeharged  from  an  Oi 

before  the  Metal  can  be  obtained  to  advantage 

Turn] 
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urnfol.  Is  a  red  Colour  prepar’d  from  the  Juice 
of  the  Sun-Flower,  and  fermented  Urine  % 
which  Colour  being,  in  a  fluid  State,  drank  up 
in  Linen  Rags,  and  dried,  is  the  thing  fold  by 
the  Dry-Salters  to  the  Dyers  and  the  Wine- 
Coopers,  for  dying  Cloths,  and  tinging  Wines 
Red. 

7 trification.  Is  the  turning  of  a  Body  to  Glafs  in 
the  Fire, 

Vajh.  Is  the  fame  thing  as  fermented  Wort,  or 
any  fermented  Liquor,  fitted  to  afford  an  in¬ 
flammable  Spirit,  or  Brandy,  by  Diftillation, 
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Corpuscles*  \  .  fmallnefs. 

p.33,  1.  12.  for  caufesit ,  r.  ceafes.  '  p.  *216, 1. 17.  {.when,  x.whilfi. 
p.  51,  1,  jo,  for  Oily  r.  with  Oil.  p.*22o,  1.  3,  f.  compleat,  r. complex* 
p.  53,  1.  3.  for  conjiituted,  r.  ton-  p.#22J,  1.  25.  f.  cheaper, t. cleaner, 
fined.  p.  125,  1.  3.  for  but,  x.  where. 

p.  70,  1.  32.  for  white  • or  cryjlal  p.  139, 1.  8.  f.  vegetable,  r.  volatile. 
Marble ,  r.  white  Marble,  or  p.  142,  1.  2.  (or  than,  r.  than  that. 
Cryjlal.  p.  144.  1.  17.  for  Deduction,  x.JDe- 

p.  80,  i.  12.  for  moving ,  r,  mo -  teBion. 

veablf.  p.  146,  1.  9.  for  SeB,  x.FaB, 

1,83,  1.2.  dele  itt  Water.  ibid.  1. 22.  for  naufeoia  attdj  x.mau- 

89,  1,  6.  for  on,  r.  an.  jkous  'Smell. 

,104,  1.  jg.  for  afterwards,  r.  ihid.  1.  25.  f.  Effufion,  r.  Ajfufumc 
vow.  p.  148, 1.  3.  after  than,  inf.  that . 

.  107,  1.  6.  after  diffolvcd,  add  ibid.  L  7.  for  iy  the  Mixture,,  Xo 
therein.  the  Mixture. 

.  108,  1. 15.  for  putrified,  r.  pu-  p.  149,  1. 6.  for  a  kind,  thin,  pappy # 

r.  v*  kthdaf ibin:PoJle,  or  pappy  „ 

.123,  1.-6.  far  Treacle-Wort 4  j.  ibid.  1.  Ti.  for  ^m,  r %  Pores. 

Treacle,  or  Wort.  p.  I$Q,  J.  33.  for  bad,  r.  bejl.  \ 

'.  *126,  1.  26.  for  every,  r.  even.  p.  15-1, 1. 11.  f.  whereby,*. whence. 
ibid.  p.  30.  after  Malt,  itif.forit.  p.  353,  nit.  after  ffteh_,  Me  often. 

P*  *155,1. 36.  for  as  with,  r.  with.  p.  154,  i.  25.  -fox  no  Jefs,  t.  .no 

p.  *156,  l.i$.  for  purified,  x.  pu-  greater, 

trified.  p.  j55j  1*  3Q*  for  Lixivia,  r.  Lix^ 

p.  *i6i,  1.  30.  dele  end.  -  .ivium. 

p.  *170,  1. 16.  fox  Sublimation,  x.  ;p.  164,  I.20.  delete. 

Fulmination .  p.368,  1. 14.  far  tbe  denominated 

ibid.  1.  36.  for  Nitre,  r.  Tartar,  red  Bodies,  r.  the  Bodies  denomx - 
p.  *172,  1. 10.  dele  and.  noted  red. 

p.  *176,  J.  10.  dele  not.  p.  170,  h  1 4,  fox  being  not,  x.  cr 

p.  *177,  1. 18.  after  Water,  infert  been. 

Salt  and  Oil.  p.  171,  I.22.  for  coloured,  r.  cal- 

p.  *182,  1.  3.  for  they,  r.  we.  cined. 

ibid.  1.  23.  for  reuniting,  r.  recruit-  p.  178,  1.  13.  for  Solution,  or,  r» 
ing .  Solution  of. 

p.  (*194)  for  true,  r.  due.  p.  182,  1.  29.  f.  Archol,  r.  Archil. 

p.  (*204,)  1.  24.  for  an,  r.  car.  p.  188,  1.  9.  for  coloured ,  r.  cal- 

p.  (*209),  1.  2.  for  coloured,  x.cal-  cined. 

cined.  p.  193,  1,  5.  f.  artful,  r.  ufeful. 

ibid.  I.18.  for  fomented,  x.  fer -  ibid.  1.  2 1,  for  treated,  r.  traced. 

mented.  p.  201,  I.20.  for  c oner etive,  i.un » 

p.(*2ii),  1,5.  for  Rags,  x.  Bags.  aBive. 

p.  *206,  1,  15.  for  I £hemijl,  r.  p.  204,  1.  16.  f.  confent,  r.  contaB . 

Climate.  p.  205,  1.  24.  for  lain  that,  r.  lain 

p,  *208,  1, 13,  after  this,  infert  here,  that. 

kind.  p.210,1.14,15.  for  Diacodium* 

ibid.  1.  35.  for  clofe,  r.  cool.  r.  Diafcordium. 

p.  *209.  I.  8.  for  dijlributed,  r ,di-  p.  21 1,  1.  12.  f.  Tartar,  r.  Mortar » 
fur  bed.  p.  2 1 3,  1.  17.  for  Mililet-fuet,  r. 

ibid.  I.13.  for  boiling  or  beat,  r»  Melilot-fuct. 

‘or  boiling  beat ,  *'  pa 


p.  214,  1. 12.  after  Oils  inf.  and.  p.  252,  1*  3-  *«/*/«*>  *•  &£*** 

ibid,  1.  20.  for  in  the  Oil  by  boiling,  p.  *54>  1«  *9-  fotprefes,  r  .  pages. 

t.  by  boiling  in  the  Oil .  p.  *57»  1*  9-  f°r  /#»  '•  . 

p. 216, 1.2.  i.propofed,  r. prepared,  p.258,  1*8.  f°r  attt *  Lead,  r.  y 

p.  zi8, 1.  27.  f.  Bcrcardic  Powder,  „  r.  - 

r.  Bexoar die  Powder.  P.2'6?,  1*  4*  f°r  Spertb-Jlone,  r# 

p.  224,  1. 2.  for  r.  tbo' .  Spath-jtone. 

p.228,  1.8.  in  the  margin,  dele  p.  277,  ult.  for  introduce,  r.  to  tn- 
Hifory  of  Drugs.  troduc  e.  . 

p.  229,  1. 1 3.  for  Powder,  Solution ,  p.  284,  I.  3*-  for  w/ri#  /r,  r. 

r.  Powder,  or  Solution,  trify  With  **• 

p.233,  I.18.  after  beat  infert  in,  p.29i,  1.  22.  for  Swark,  read 

and  dele  in  at  the  beginning  of  Scbwartx . 

the  next  line.  P-  *94»  !• 6*  for  r>  F"^* 


ibid,  ult.  after feem,  infert  be, 

p.  236,  1.  9.  for  in,  r. 
ibid,  1.  12.  dele  fucb. 
p.  241, 1. 19.  for  Succefs  atfirjl,  r. 

Succefs  as  at  firft. 

Ibid,  1.  32.  for  eight,  r.  eighty 


p.296,  1. 11,  12.  for  Iron,  Stone,, 
r,  lron-ftone. 

p.310,  I.20.  for  particularly,  r. 
particular . 

p.  315,  1. 14.  for  txpenjive,  r,  ex- 
tenfive . 


p.  243,  1.  27.  for  Lead,  r.  W.  p.  320,  1.  3*-  aft"  V>fert  "• 
p.  247,  1. 5.  for  the  Ore,  t,  if  the  P.  321,  1.  3-  dele  and. 

v  Qre[  p.  330,  1.  19,  for  Unger,  r.  long. 

250,  1. 22.  in  the  margin  dele  p.  331,  !•  9«  for  uh  r'  °f 
V  jldally.  ibid,  l.»5.  for  i.JH. 

The  Running-Title  ofthefirft  Lefture,  vie-  Pbilofophical Cbcmijlry , 
is,  b r  an  Orerfight  in  the  Printer,  continued  on  from  page  1 25  to  284* 
inftead  of  the  peculiar  Titles  of  the  feveral  Leftures  in  thofe  Pages  ; 
thus  the  Running-Title  from  page  125  10131,  inftead  of  Pbilofa 
pbicalCbcmiftry,  fhould  be.  Of  Dift illation  j  from  page  rtf  to  163,  Of 
Oils  and  Salts  5  from  page  167  to  191,  Of  Colours ;  from  page  193  to  217, 
OfCommonPbarmacy ;  from 2 19  to  237,  Of  Simple  Pharmacy 5  from, 
240  to  2&3,  Of  Mineralogy*,  and  from  265  to  283,  Of  Metal- 
lurry.  After  which  begins  a  freih  Miftake  in  the  paging  ;  the  Page  im¬ 
mediately  following  page  284  being  made  3^5*  which  Miftake  in 
|lundrcd  ia  continued  on  to  the  end  of  the  Book, 
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LECTURE  I. 

Containing 

I.  An  Account  of  the  Office,  and  Objeffs$ 

of  Chemiftry. 

II.  The  Chemical  Treatment  of  Bodies. 

III.  Rules  for  making  new  TOiffiovcries  in 

the  Art. 

*  »  t,  '  . 

i.rpHED£  fign  of  thefe  Lectures  is  to  tn-rhe  Di¬ 
ll  large  the  Bounds  of  Ghemidry  •,  by fign' 

JL  applying  it  to  the  Advancement  of 
Natural  Philofophy,  the  Illufiration 
md  Improvement  of  the  known  Arts,  and  the 
Difcovery  of  new  ones. 

2.  In  pfofecuting  thisDefign,  we  would  fpeak  TheiAth- 
to  the  Eye  rather  than  the  Ear  *,  or  indeed  to  thbner  °f .. 
Cnderftanding  rather  than  the  Senfes ;  and  by  ^x&cut‘lon:‘ 
means  of  appofite  Experiments,  fcientifically  ex¬ 
plained,  lead  to  the  Difcovery  of  Phyfical  Axioms, 

^nd  Rules  of  Practice,  for  {producing  ufeful  Effebls, 
in  the  way  of  a  Pbitofophlcdl  Cbemiftry. 

3.  Pbilofophicdl  Chemiflry  we  define,  a  hit  ion  a  1 
Art  of,  (1.)  dividing,  orrefolving,  all  the  Bodies/)/?;^/ 
within  oiir  power  (2.)  by  means  of  all  the  Inftru-  Chemlflrf 
ments  we  can  procure-,  (3.)  as  well  into  integrant 

as  condiment  Parts  *,  and  (4.)  joining  thefe  Parts 
together  again;  (5.)  foas  todifcovef  thePrinciples, 
Relations,  and  Changes,  of  Bodies ;  (6.)  make  va¬ 
rious  Refolutions,  Mixtures  and  Compofitions  j 
(7.)  find  out  the  phyfical  Caiifes  of  phyfical  Ef- 
^dfs-,  and  (8.)  hence  improve  the  State  of  natural 
Knowledge,  and  the  Arts  thereon  depending. 

B  4., 
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The  Bufi¬ 
nefs  of  the 

Leftures, 


The  Ob¬ 
jects  of 
Chemifiry 


ClaJfeJ. 


CUfs  I. 


Lecture  the  First. 

4.  To  explain  this  Definition,  in  a  concife  ge^ 
neral  manner,  is  the  bufinefs  of  our  firft  Letlure' ; 
and  to  illuftrate  it  fully,  will  be  the  Bufinefs  of  all 
the  reft. 

5.  Our  Definition  confifts  of  eight  Parts  ;  the 
firft  whereof  regards  the  Objects  of  Chemifiry. 

(1.)  Thefe  O  fields  are  all  the  Bodies  within  our 
Power.  We  fhould  therefore,  if  it  were  practi¬ 
cable,  take  a  particular  View  of  the  Contents  of 
the  terraqueous  Globe.  To  abridge  the  Labour, 
we  ftiall  Tingle  out  the  more  capital  and  ufeful 
Sorts  ;  and  range  them  in  Tome  Order,  by  way  of 
Specimen,  or  Sample,  of  that  grand  Repofitory 
of  infinite  Materials*. 

The  Objects  of  Chemijlry ,  clajfed „ 

The  Productions  of  the  Earth  are  divided  into, 

I.  Minerals .  II.  Vegetables ,  and  III.  Animals . 

I.  Minerals  are  fubdivided  into  (1.)  Metals  and 
theirOres,  (2.)Salts,  (3.)Sulphurs,  (4.)  Stones, 
(5.)  Earths,  and  (6.)  Semimetals. 

The  Metals  are 
Gold , 

ghiickfilver 
Lead , 

Silver , 

Copper , 
lrcn} 

Tin. 

TI.  Salts.  Alum, 

Artificial  Salt, 

Bay -Salt, 

Borax, 

Nitre , 

Rock  Salt ,  or  Sal-Gem , 

Sal  Ammoniac . 

III. 


I 


|  Ranged  according  to  their  fpecific 
y  Gravities,  and  compared  with  their 
Ores  refpeCtivdy. 


*  In  the  Courie,  a  See  of  Specimens  was  exhibited,  in  con¬ 
formity  with  the  following  Catalogue, 


Ill,  Sulphurs.  Amber , 

Arfenic ,  white ,  yellow ,  tfW  red, 
Auripigmentum , 

Bitumen , 

Brimftone ,  Common , 

■ — - —  Native, 


Coal , 

Jet, 

Petreol. 

lv.  t  r ansf’arent  Stones. 

From  the  Ranged  according  to  their  Hard 
to  >  nefs,  which  is  their  Criterion 

CryftaL  3  as  Gravity  is  of  Metals. 

V.  Opake  Stones.  Alabafter, 

Amianthus , 

Haematites  $ 

Loadftone, 


Emery 
Flint , 


Marble ,  Porphire^ 

Lapis  Calaminarisi 
Laic, 

Tripoli ,  &c. 

VI.  Earths. 


Chalk , 


Marl , 

0<f, 

Ocre, 

Ruddle , 

Terra  Lentnia,  Sta 
VII;  Semimetals. 

The  Vitriolic; 

Vitriol ,  green  and  bide,  viz.  oflrcd  and  Copper,* 
White  Vitriol ,  with  other  foreign  kinds. 

y  III.  The  Sulphureous  Semi  metals. 

Antimony , 

Bifmuih ,• 

6# 
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Cinnabar ,  native , 

Mundick, 

Pyrites , 

Zinck,  &c. 


II.  Vegetables  are  divided  into 

Herbs ,  Berries ,  Flowers ,  Fruits,  Grain ,  SW-r, 
Barks ,  /sPWj,  Excrefcences. 

Clafs  I.  Herbs.  Angelica ,.  Baulin ,  Hyffo p, 

Rofemary ,  Lavender ,  Stfgr,  Ranfy, 
Rhyme,  Wormwood,  &c. 

II.  Berries.  Bay-Berries,  Coffee ,  Kermes,  Ju¬ 

niper,  &c. 

III.  Flowers.  Jafmin ,  Saffron,  Lillies,  Mari - 

go/Jj,  /^J,  Elder-Flowers, 
Violets,  Flowers  cf  Broom, 
Holly -Oak,  &rc. 

IV.  Fruits.  .  Cocoa-Nuts,  Nutmeg,  Jamaica - 

Pepper,  Long-Pepper,  Rama - 
nWi,  Caffa  Fiftularis,  Pome¬ 
granate,  &c. 

V.  Grain.  Indian  Wheat,  Sago ,  Millet , 

VI.  Seeds.  Beech-maft,  Cardamom, Gran.  Paradif. 

Muftard-Seed,  Sum flower  Seed,  &c. 

VII.  Roots.  Alkanet,  Galangal,  Gentian,  Liquo¬ 

rice, Madder,  Orris,  Rurmerick,  Sic, 

VIII.  Ba  rks.  Caffa,  Cinnamon,  Clove-Bark,  Cor¬ 

tex  Peruv.  Mace,  Oak-Bark,Win¬ 


ter’s  Bark,  &c. 

IX.  Woods.  Cedar,  Guaiacum,  Logwood,  Rho¬ 

dium,  Saunders,  &c. 

X.  Juices  are  fubdivided  into  natural  and  arti¬ 

ficial,  or  into  TXzrj  and  infpffated 
Juices. 

Rears,  or  natural  Juices,  of  the  Sycamor*  the 
Birch,  £dV. 


J/z- 
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IvfpiJJated  Juices  are  divided  into(i .)  Gums,  (2.) 

Balfam s,  (3.)  Rofins,  and  (4 .)  Sugars. 

( 1.)  Gums.  Aloes ,  Gum  Arabic,  AJfa  Fcetida,  Am - 

inoniacum,  Benjamin ,  Bdellimn , 
Galbanum ,  Gamboge,  Maftich , 

Myrrh ,  G///ft  Elemi,  0 pop  an  ax , 

Gum  Sandarac ,  G&w  Lac ,  Gft//i 
Tragacanth ,  Sec. 

XI.  (2.)  Ba  lsams.  Balfam  Capivi,  Opobalfamum , 

Balfam  Peru,  Tolu,  £5 r. 

The  Turpentines ,  &c. 

XII.  (3.) Rosins.  Camphire ,  Franhncenfe ,  Rofin  of 

Guaiacum ,  Rofin  of  Jalap,  Scam - 
77Z0/A’,  Burgundy  Pitch,  Common 
Rofin,  Sang.  Draconis, 

XIII.  {4.)  Sue  ars.  Honey,  Manna ,  Sugar,  Sec. 

XIV.  Excrescences.  Ears,  Agarick,  Mif- 

letoe,  the  Mojfes,  Galls,  Sec. 

III.  Animals. 

v. ,  ^  .  '  ...  t  * 

Clafs  I.  Entire  Animals.  Ants,  Bees,  Cantha ~ 

Wiej,  Cochineal ,  Millepedes,  Vipers ,  &c. 

II.  Their  solid  Parts.  Bone,  Hard  s-horn , 

Ivory,  Cuttle  Bone ,  Elk’s  Hoof, 

Human  Skull ,  Caftor ,  Sec. 

III.  Concreted  Animal  Juices. 

Goads  Blood ,  human  Blood  dryed.  Lard , 
Marrow,  Sperma  Ceti,  Sec. 

IV.  Excrements.  Album  Gr cecum.  Civet,  Musk, 

Pigeon  s  Dung,  Silk,  Sec. 

6.  Bodies  have  been  ufually  confidered  under  Bodies  hew 
three  general  Clafies,  called  by  the  Names  of  the'0  ^ 
Vegetable,  Animal  and  Mineral  Kingdoms.  This  e 
Divifion  is,  perhaps,  too  fcanty  *,  as  excluding 
many  Particulars  of  the  marine  and  atmofpherical 
Regions:  In  the  Sea  are  found  Coral,  Shells, 

Spunge,  Bitumen,  Ambergreafe,  Mixtures  of 

B  3  Salt, 


Jbe  gene- 
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Salt,  Slime,  Faeculencjes  and  the  corrupted  Parts 
ofFifh,  &c,  which  may  poffibly  be  irreducible 
to  any  of  the  three  Kingdoms.  And  the  Atmo- 
fphere  abounds  with  Air,  Light,  Water,  Me¬ 
teors,  Exhalations  and  Effluvia  of  the  Earth, 
differently  combined  ;  fo  as  not  to  appear  either 
of  a  direct  Vegetable,  Animal  or  Mineral  Nature. 

7.  The  Objects  of  Chemijiry,  therefore,  are  ta¬ 
ken  from  the  three  larger  Maffes,  or  Regions,  of 
the  Globe  *,  viz.  the  Earlh ,  bVater^  and  At  mo- 
fphere . 

8.  Qur  Knowledge  of  the  Earth  reaches  but 
ralstruc-  little  below  its  Surface.  So  far  as  Men  have  dug, 

%artifthe it  aPPears  a  ComjDages  of  numerous  folid  Sub- 
ftances,  ranged  in  a  diforderly  manner ;  which 
may  be  phyfically  neceffary,  to  afford  different 
Partitions,  or  Beds,  of  Soil,  Gravel,  Clay,  Stone, 
Coal,  Marcafites,  Ores,  Gems,  Cur.  each  ferving 
as  a  Matrix  to  the  other, 

£^-th  in  9.  By  Earth  is  commonly  meant  the  Soil, 
particular. Pvlould,  or  Coat,  wherein  Vegetables  grow.  This 
Coat,  which  reaches  but  a  little  depth,  is  the  di- 
red  and  immediate  Seat  of  Vegetation.  And 
with  this  Earth  we  chufe  to  begin  our  Experi¬ 
ments-,  propofing(i.)  A  general  Analyfis  of  Gar¬ 
den  Mould  (2.)  The  Preparation  of  a  general 
kind  of  Flux,  for  the  affaying  of  Ores.  (3.)  The 
general  Method  of  affaying  Ores  for  their  Metal, 
(4.)  A  general  Analyfis  of  common  Water, 
(5.)  A  general  Analyfis  of  the  Air.  (6.)  A  ge¬ 
neral  Example  of  the  Method  of  reducing  Bodies 
to  their  integrant  Parts,  (y.)  A  general  Example 
pf  refolving  Bodies  into  their  conhituent  Parts  ; 
and  (8. )  An  Example  ofRedudion,  or  the  Me¬ 
thod  of  reepmpofing,  qj-  recovering,  Bodies  after 
Solution,, 

IL 
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II. 

4 

Experiment  I. 

Fhe  Analyfis  of  Garden  Mould ,  begun . 

io.  We  took  two  Pounds  of  frefh,  black  and  EArth 
rich  Garden  Mould,  and  ftirred  it  well  in  two 
Quarts  of  fair  Water,  gently  warmed  ;  then  let¬ 
ting  the  groffer  Part  fettle  to  the  Bottom,  we 
filtred  the  Liquor  thro*  Cap-Paper;  and  found 
that  it  paffed  confiderably  muddy,  or  impregnated 
with  the  finer  Parts  of  the  Earth  ;  which  it  wou’d 
not  eafily  depofite  upon  many  Days  Handing  in 
a  quiet  Place  *. 

’  ii.  The  Defign  of  the  Experiment  is  to  obtain 
a  proper  Liquor  for  difcovering  the  Matter  which 
the  Earth  affords  to  Plants  in  Vegetation,  or  the 
natural  Juices,and  natural  Salts,  of  GardcnMould; 
becaufe  nothing  feems  capable  of  rifing  in  Vege¬ 
tation,  but  what  is  foluble  in  moderately  warm 
Water,  and  will  pafs  the  Pores  of  Paper,  fome- 
what  in  the  fame  manner  as  it  does  the  natural  ab¬ 
sorbing  Veffels,  or  Strainers,  of  a  Plant.  Whence 
the  filtred  Liquor  of  our  Experiment  may  be  ex¬ 
amined  by  chemical  Treatment;  as  by  Evapo¬ 
ration,  or  the  way  of  trying  Mineral  Waters,  &c. 
as  we  (hall  fee  hereafter  in  our  fourth  Ledlure. 

1 2.  Ores  are  the  nextufeful  Species of  Earth*  the 
general  Treatment  whereof,  for  obtaining  their 
Metal,  depends  upon  the  Ufe  of  the  Black  Flux . 

B  4  Ex- 


*  See  this  Experiment  carried  a  greater  length  in  Lett.  IV, 
Exp.  I.  and  II.  ' 
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1 Jhe  Black 

Ilux.~ 

\ 


Qref  etna.- 

fof ej. 

>'•  * 


LjECTURE  THE  FlRST, 
Experiment  II. 

Fhe  Method  of  making  the  Black  Flux,  for  the  af- 

f  lying  of  Ores. 

13.  We  took  one  part  Nitre,  and  two  parts 
common  Tartar;  and  reducing  each  to  Powder, 
we  mixed  them  together,  and  deflagrated  the 
whole  in  a  Crucible,  by  lighting  the  Mixture  a- 
rop  which  thus  turns  to  a  kind  of  Alkaline  Coal, 
that  is  to  be  pulverized,  and  kept  in  a  clofe  Glafs, 
to  prevent  its  difTolving,  as  it  would  do  in  a  moift 
Air. 

14.  This  Flux  is  of  general  ufe  ;  and  to  have  it 
ready  at  hand,  fhortens  the  Bufinefs  of  making 
Allays  in  Metallurgy  ;  and  renders  the  Operation 
more  exadt,  than  when  crude  Tartar  and  Nitre 
arc  employed  ;  becaufe  the  Deflagration  might 
thus  carry  off  fome  part  of  the  Ore,  and  defraud 
the  Account.  For  the  fame  Reafon,  the  Mixture 
is  here  dire&ed  to  be  fired  a- top;  otherwife  a 
confiderable Part  might  be  loft  in  the  Deflagration; 
which  would  prove  much  more  tumultuous  and 
violent  if  the  Matter  was  thrown  into  a  red-hot 
Crucible. 

Experiment  III. 

Fhe  general  Method  of  analysing  Ores. 

15.  We  took  two  Ounces  of  Copper  Ore  re¬ 
duced  to  Powder,  and  mix’d  it,  in  a  Mortar,  witty 
twice  its  Weight  of  the  black  Flux  ;  then,  in  a 
W  ind-Furnace,  fufed  it  brisk,  that  it  might  run 
thin  for  about  four  Minutes  :  when  fuffering  the 
Crucible  to  cool,  we  broke  it,  beat  off  the  Slag, 
and  weigh’d  the  Metal. 

16.  This  Experiment  fhews  the  Method  of 
creating  any  unknown  Ore,  to  difeover,  in  the 

Way 
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vay  of  A  flay,  or  Proof,  the  Kind  and  Proportion 
if  Metal  it  contains. 

17.  The  Caufe  of  the  Efledf  depends  upon  a  Se- T&*  Re¬ 
paration  of  the  terreftrial,  fulphureous,  or  other  on“le  rf 
leterogeneous  Parts  of  the  Ore,  which  are  either 1  e^rocefS9 
lere  vitrified,  or  otherwife  detained  by  the  Flux; 
vhofe  Property  it  is  to  vitrify  Earth  in  the  Fire, 
ind  ftrongly  join  with  Sulphur  ;  at  the  fame 
time  that  it  does  not  alter  the  Metal,  but  leaves 
it  to  its  own  nature;  whence,  by  itsfuperior  Gra¬ 
vity,  it  finks  pure  to  the  bottom  of  the  Crucible; 
is  being  now  made  fluid,  and  fet  free  by  Heat 
ind  thin  Fufion,  from  the  heterogeneous  Parts  be¬ 
fore  mixed  in  among  it  *. 

18..  Water  is  generally  divided  into  fait  Water  iu 
and  frefh  ;  with  regard  to  the  Ocean  and  Rivers.  Vl^ed- 
But  it  feems  divifible  into  as  many  different  Spe¬ 
cies,  as  the  Earth  is  into  Beds.  Thus  there  are 
Mineral  Waters  of  various  kinds,  according  to 
the  Mineral  Subflanee  they  run  over,  and  become 
impregnated  with  :  tho’  this  Impregnation  fome^ 
times  happens  in  the  way  of  Vapour,  or  Exha¬ 
lation.  Water,  therefore,  in  the  general,  may  be 
as  mixed  a  Body,  as  Earth  in  the  general  ;  and 
perhaps  neither  of  them  naturally  exifts  in  any 
confiderable  Purity  i\ 

Experiment  IV. 

A  general  Analyfis  of  common  Water. 

ip.  (1.)  We  found  that  common  warm  Water  Water 
throws  up  numerous  Bubbles,  and  explodes,  in *n*fyfc4' 
the  exhaufted  Receiver  of  the  Air-Pump  ;  and 
therefore  contains  what  may,  by  way  of  diflinc- 
tion,  be  called  iEther  or  Spirit. 

(2.) 


*  Sec  the  Left,  on  Metallurgy 
j  See  Lech  V, 
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(2.)  It  contains  a  merely  aqueous  part;  di$in£] 
from  jEther,  and  the  Sediment ;  as  appears  froir 
diddled  common  Water. 

(3.)  It  contains  a  dry  folid  Matter,  which  i< 
either  Earthy  or  Saline,  as  appears  upon  a  full 
Evaporation ;  and  from  the  Infides  of  Tea-Kettles, 
which,  after  long  Ufe,  are  lined  with  a  (tony  Mat¬ 
ter,  that  beats  off  in  Flakes,  or  crufty  Pieces. 

20.  That  Water  is  accounted  bed  and  whole-? 
fomefl,  which  is  lighted,  mod  fpirituous,  and  freed; 
from  earthy  Sediment ;  and  thefe  Properties  are 
ufually  found  in  pure  Rain  Water  :  this  being  na¬ 
turally  diddled  from  the  Ocean,  and  Rivers;  or> 
by  the  Sun’s  Pleat  raifed  up  into  the  Atmofphere; 
from  whence  it  is  returned,  much  after  the  man- 
ner  oPccmmon  Diddlation  *. 

The  At-  21.  The  Atmofphere  is  a  kind  of  dry  Fluid, 
m of p here  no  lefs  elTential  to  the  Earth  than  the  moifFone.) 
divide 4.  feems  as  heterogeneous  as  the  Earth  or  Water  *,! 

tho*  more  rarified.  It  is  diffimdar  in  its  Parts ; 
like  the  Body  of  the  Earth  ;  and  has  fomething 
analogous  .to  Beds,  or  particular  Portions  abound-! 
ing  with  different  kinds  of  Effluvia,  according  to 
the  Difference  of  the  Countries,  and  Places,  over 
which  it  extends.  Thus  over  Mount  ALtna ,  .ori 
other  Vulcano's, it  mud  ncceffarily  be  impregnated,) 
^fter  the  manner  of  certain  Mineral  Waters,  with; 
the  Fumes  of  burning  Minerals;  over  the  Ifland 
Ceylon ,  with  Aromatic  Effluvia,;  over  London 
with  the  Smoke  of  Sea-Coal,  &cf, 

•  Experiment  V. 

A  general  Analyfis  of  the  Air  begun. 

The  Air  22.  A  proper  Analyfis  of  the  Air,  or  any  inte¬ 
rs# .  grant  part  of  the  Atmofphere,  has  fcarce  hitherro 
been  attempted.  (j.} 


*  See  Lett,  V. 
■f  See  Lett.  III. 
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(i.)  That  it  is  an  elaftic  Fluid  appears  by  its 
J'iftending  Bladders,  and  breaking  Glafies,  in  the 
^xhaufted  Receiver  of  the  Air-Pump.  (2.)  That 
t  is  effential  to  Life,  appears  by  Animals  dying 
without  ir.  (3.)  That  it  may  receive  invifible  In¬ 
fluences,  or  Alterations,  as  well  as  vifible  Effluvia, 
ippears  from  its  becoming  poifonous  by  pafling 
:hro*  Fire;  and  by  containing  grofs  Smoak,  and 
:he  fine  Particles  of  fermenting  or  putrefying 
Bodies :  And  (4.)  that  it  is  naturally  a  Compound, 
ippears  by  the  Water  it  depofits  in  dry  Salt  of  Tar¬ 
tar;  and  by  changing  the  Colours  of  various  Bo- 
Fes,  &c. 


23. Wefflall  hereafter  attempt  a  more  particular 
Analyfis  of  the  Almofphere >  in  order  to  a  Choice 
af  the  beft  Places  for  Health,  Habitation,  and 
:he  Exercife  of  particular  Arts;  on  account  of 
tertain  Properties  in  certain  Places,  arifing  from 
Fe  different  Mixtures,  or  Compofitions,  of  the 
Air  in  different  Parts 

24.  The  Inft fitments  of  Che  mi  fry  are  all  thole ^  Tn~ 
we  can  any  way  procure  ff.  There  are  feveral^^®" 
nftruments  continually  at  work,  in  the  three  Jmif>ry~ 
arger  Maffes,  or  Kingdoms,  of  the  Globe,  viz. 

The  Earth,  Water,  and  Atmolphere,  for  the 
immediate  Production  of  EffeCts,  Wc  evidently 
hnd,.  that  Metals  and  Minerals  are  formed 
within  the  Earth  ;  Vegetables  on  its  Surface, 
fhooring  into  theAir;  Meteors  in  the  Atmolphere; 
and  Men,  Beads  and  Birds  in  the  Confines  of 


the  two :  The  Phyfical  Caufes  of  all  which  are  to  be 
diligently  fought;,  as  fo  many  Rules  of  Practice. 

25.  The  principal  physical  Agents  in  Nature 
appear  to  be,  ( 1.)  Heat.  (2.) Cold.  (3.)  Air,  or 
the  integrant  Parts  of  the  Atmofphere.  (4.)  Wa¬ 
ter.  And  (5.)  proper  Beds,  or  Matrices.  This  is 


The  physi¬ 
cal  A 

o 

of  Nat 'axe. 


Matter 


+  See  Lett.\\l, 
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Lecture  the  First. 


The  Sun . 


Cold. 


Air . 


Matter  of  direct  Obfervation  ;  and  might  o 
caflon  the  eftablifhing  of  the  four  common  El 
ments,  Fire,  Air,  Water  and  Earth. 

26. (1.)  The  Sun  is  the  principal  Source  of  Fie 
upon  the  Earth’s  Surface,  and  the  Confines  of  t! 
Earth  and  Atmofphere.  Without  this,  all  tl 
Bodies  upon  our  Globe  would  doubtlels  grow  1 
gid,  lifelefs  and  fixed.  ’Tis  this  that  flits  with 
them,  as  the  main  Spring  of  their  Actions.  Hen 
Vegetation,  and  Animalization,are  evidently  pr 
moted  *,  and  hence  the  Ocean  and  the  Atmofphe 
continue  in  a  fluid  State  *. 

27.  (2.)  Cold  is  correlative'  to  Heat ;  and  th 
perhaps  no  more  than  a  lefs  Degree,  or  Abfenc 
thereof,  yet  has,  in  the  natural  State  of  thine 
an  inflrumental  Efficacy  *,  as  in  the  condenfi: 
of  Solids  "h,  the  coagulating  of  Fluids  f,  the 
parating  of  Saks  |j,  Spirits  **,  &c.  And  by  meg 
of  Cold  and  Heat,  ufed  alternately,  it  flioi: 
feem  that  fome  capital  Operations  of  Nature  2 
performed  ;  efpecially  in  the  vegetable  Kingdoi 
by  the  Reciprocation  of  Day  and  Night,  Sumn' 
and  Winter  ■ f. 

28.  (3.)  Air,  or  any  integrant  Part  of  theAtrr 
fpnere,  is  an  Elaflick  Fluid,  that  expands  w: 
Heat,  and  contrails  with  Cold  *,  fo  as  apparen 
to  generate  Motion,  and  produce  Effects.  It  a 
mates  Fire;  and  has  a  great  Influence  upon  the  L 
of  Animals :  it  alfo  mixes  in  among,  and  uni 
itfelf  with,  Bodies  *,  fo  as  to  conftitute  a  mater 
Part  thereof  |j||.  It  is  the  great  Receptacle  of  I 


*  See  Lecl.  II.  ■pctjjim. 

-f  Which  are  raritied  by  Heat,  but  contra&ed  by  Cold. 

rf:  As  aqueous  Liquors  into  Ice. 

j)  As  Salt  is  feparated  in  the  Freezing  of  Salt- Water. 

**  As  Spirit  is  feparated  in  the  Freezing  of  Wiqe,  urin 
Spirits,  and  diddled  Vinegar, 

-j-f  See  Left.  III. 

|)J  See  Lecl.  III. 


*3 


fluvia  from  the  Earthy  the  Matrix  of  Meteors,  the 
continual  Support  of  Birds,  Beads,  Plants  and 
Men,  and  in  fome  degree  nutrimental 
29.  (4.)  Water  is  not  only  contained  in  theEarth^w, 
as  in  a  Refervoir,  but  likewife  floats  in  the  At- 
mofphere.  In  both  Cafes  it  is  adtuated,  rarified 
and  put  in  motion  by  Heat  *,  fo  as  to  prove  in- 
ftrumental  in  producing  Effects.  Thus  it  pro¬ 
duces  Clouds,  Rains,  Dews,  Springs  and  Rivers. 

It  refrefhes  the  Earth,  recruits  Vegetables  ;  and 
is  the  Support  of  Fifli  and  other  Animals,  by 
conveying  Nutriment  to  all  their  Parts.  ’Tis  alfo 
the  firft  and  immediate  Inflrument  of  Fermen¬ 
tation,  Putrefaction,  Corruption,  and  Change, 
in  all  vegetable  and  animal  Subjedts  f*. 

30.  (5.)'  Proper  Beds,  or  Matrices,  alfo  appear MatriceSi 
to  have  an  inftrumental  Agency  in  the  Production 
af  natural  Bodies.  Every  Subjedt  of  an  Operation 
is  neceffarily  contained  in  fomething  that  may 
( 1.)  afford  it  a  Lodgement,  (2.)  make  fome  Re- 
liltance,  and  (3.)  convey  Heat,  Cold,  Water,  or 
Air,  to  it,  or  determine  their  Actions  upon  it. 

Thus  in  Vegetation,  the  Matrix  Earth  fupports 
the  Seed,  refills  its  Swelling,  and  conveys  a 
[trained,  or  prepared,  Moilture  to  it.  The  Ma- 

I rices  of  Gems  and  Ores  not  only  afford  a  proper 
lodgement  to  the  Subjedl-Matter,  but  alfo  refill 
its  Growth,  by  the  Preffure  of  their  Sides  ;  which, 
however,  give  way  a  little,  and  at  the  fame  time 
[I  (train,  and  convey  fuitable  Juices  to  the  Subjedt.  ' 

And  fomething  of  this  kind  is  obferved  of  the 
Fatus  in  Ut-ero ,  the  Hatching  of  Eggs,  info- 
much  that  Clofenefs,  moderate  Refinance,  or  a 
(low  yielding  of  the  Sides  of  the  Matrix,  and  a 


*  As  it  adds  to  the  Subltance  of  Vegetables  and  Animals, 
See  Mr.  Hale's  Vegetable  Staticks,  and  hereafter  Lee},  III, 


f  See  Lr&VII.  and  XII. 
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Lecture  the  First; 

plied  from  within)  feem  requifiteforthe  Formatio 
and  Production  of  all  Vegetable,  Animal,  ah 
Mineral  Subftances.  Whence  we  are  furnifhe* 
with  a  capital  Rule  for  the  Improvement  of  Che 
miftry,  natural  Philofophy,  and  Arts ;  and  taugh 
that,  in  order  to  imitate  Nature,  Chemiftry  mul 
not  be  confined  to  the  foie  Ufe  of  Fire,  as  its  In 
ftrument,  but  occafionally  employ  Water,  Cold 
Air,  Earth,  and  proper  Matrices ,  or  Veflels. 
Artificial  31.  y»ut  befides  th efe  natural  Injlruments.,  there 
Jnents  of  *s  a  Sreac  Variety  of  artificial  ones,  belonging  t< 
Chttmfitj.  Chemiftry  •,  which  feem  to  raife  the  Power  o 
this  Art,  in  fome  refpeefts,  above  the  Power  of  Na 
ture  :  thus,  by  means  of  particular  Menftruums 
it  performs  Operations  which  Nature  of  herfel 
does  nor.  For  inftance,  of  all  the  Metals,  onfj 
Iron  and  Copper  are  found  naturally  converted 
into  Vitriol  ;  whereas  Chemiftry  makes  Vitriol; 
even  of  Gold,  Silver,  Tin  and  Lead,  And  hence 
the  Productions  of  Art  may  be  much  more  nu¬ 
merous*  than  the  Productions  of  Nature;  or  en¬ 
larged  at  pleafure,  to  the  great  Enrichment  ol 
Arts,  and  the  Enlargement  of  the  Kingdom  oi 
Man  *. 

Vejfels,  3 2-  Another  Set  of  Inftruments  belonging  to 

Furnaces,  Chemiftry  are  VefJ'els,  Furnaces ,  and  Utenfils\  oi 
VtenfiU.  which  there  is  a  great  Variety,  for  various  Pur- 
pofes,and  capable  of pfoducing numerous  Changes 
in  Bodies;  as  by  Amalgamation,  Cementation,  Fu- 
lion,  Fermentation,  Putrefaction,  Reduction, 

Anew  Set.  33.  We  add  to  the  above-mentioned  a  new  Set, 
viz.  The  Air-Pump ,  the  Condenfer ,  Digeflor,  Mi - 
crofcopes ,  Burning-Concaves  >  Prifms ,  Lens9 s.  Por¬ 
table  Furnaces ,  and  every  other  Inftfument  that 
can  be  invented,  or  procured,  of  advantage  to 
the  Art,  34. 

*  In  which  Light  the  numerous  Productions  of  the  Che-^’ 
mi  cal  Trades,  may  be  confider'd  ;  as  by  Fermentation,  Diftih 
lation*  Dying,  Soap-makiag,  the  Art  of  Glafs,  Metallurgy,  ' 


uj  t'touojopfjtcal  Libefflijtry* 


34.  There  are  two  capital  Ways  wherein  Ch e-Tmprin- 
niftry  divides  its  Objects,  by  the  feveral  Indru-*^ 
nents  above-mentioned*,  viz.  into  integrant  Paris, 
tnd  into  condiment  Parts.  By*  integrant  Parts  J  ' 
ve  underdand  fimilar  Parts,  or  Parts  of  the  fame 
lkture  with  the  Whole  *,  as  Filings  of  Iron  have 
he  fame  Nature  and  Properties  as  Bars  of  Iron, 

Jnder  this  general  Operation,  fall  thofe  particular 
>nes  of  Triture,  Limation,  Solution,  Amalga- 
nation.  Sublimation,  &c.  And  by  conftituent 
Partsy  we  mean  difiimilar  Parts,  or  Parts  of  a 
lifferent  Nature  from  the  Whole  ;  as  when  artb 
ic.ial  Cinnabar  is  divided  into  the  Quick  Give  rand 
Sulphur  :  and  under  this  general  Operation  come 
ill  kinds  of  Analyfes  or  Refolutions. 


Experiment  VI. 

A  general  Example  of  reducing  Bodies  inlo  their  in¬ 
tegrant  Parts. 


35.  We  took  an  Ounce  of  Quickfilver  in  a  &  .  ,rf 
mall  Glafs,  and  poured  upon  it  two  Ounces  ofw'ren-* 
Aquafortis  ;  then  let  the  Glafs  in  a  Sand-Heat  to  deredin- 
varm:  red  Fumes  foon  appeared;  and  the'Mer-™^?*  h 
:ury,  or  Quickfilver,  difappeared.  We  added  a 
ittle  more  Mercury,  ’till  a  imall  Particle  was  \zftinto \nu* 
indiflolved  at  the  Bottom,  that  the  Solution  mights™”* 
dc  faturated.  Then  decanted  the  clear  Liquor  :p*rtu 
^f  which  if  a  Drop  be  now  viewed  in  a  Microfcope, 

10  Particles  of  the  Mercury  appear  feparate. 

3  6.  Here  we  find  the  opake  and  heavy  Body 
Df  Mercury  tranfparently  dilfolved,  and  equally 
fiffuied  in  a  Fluid,  at  lead  ten  times  lighter  than 
tfelf ;  whild  the  Mercury  dill  remains  unaltered ; 
and  recoverable  in  its  pridine  Form,  barely  by 
jCofie&ion  or  Aggregation,  as  we  fhall  prefently 


fe 


ee 


fo  that  it  is  thus  only  divided  into  homo¬ 
geneous 


Under  Experiment  VIII, 
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Lecture  the  First; 


geneous  or  integrant  Particles,  and  not  fe  para  tec 
into  Particles  of  different  Kinds. 


Experiment  VII. 

A  general  Example  of  refolding  Bodies  into  their  coif 

ftituent  Parts. 


"Brandy  re¬ 
folved  into 
its  con- 
flituent 
Parts. 


Aggre¬ 


gates  and 

Mixts 

what. 


Senfible 
Bodies 
compofed 
of  in  fen - 
fible. 


37.  We  gently  didilled  two  Gallons  of  common 
Brandy  by  the  Balneum  Marice ,  which  refolved  it 
into  Spirit  of  Wine  and  Water.  For  the  Spirit 
of  Wine,  being  the  lighted  Part,  comes  over  fird, 
and  leaves  a  large  Proportion,  or  about  one  half, 
of  Water,  or  Phlegm,  behind  in  the  Still. 

38.  And  thus  Brandy  is  feparated  into  the  two 
very  different  or  heterogeneous  Parts,  whereof  it 
confids.  And  hence,  by  the  way,  all  Rums  anc 
Brandies  contain  one  half  Water,  noway  edentia] 
to  them,  that  might  commodioudy  be  left  behind 
upon  their  Tranfportation  and  Carriage.  Aifd 
this  holds  dill  dronger  of  Arracks,  which  ufually 
contain  three  fourths  Water,  to  one  of  Spirit  *. 

39.  Thefe  two  general  Operations  of  Che 
midry  bear  relation  to  two  general  Structures  of 
Bodies,  viz.  the  Aggregate  and  the  Mixt.  Ag¬ 
gregates  in  their  Refolution  condantly  retain  their 
Mixture,  in  every  the  fmalled  Part,  or  Atom  5 
but  when  Mixts  are  refolved,  the  Mixture  is  de- 
droyed,  and  two  or  more  new  Aggregates  are 
produced:  thus  when  Brandy  is  refolved,  Spirit 
of  Wine,  or  Alcohol *  and  Water  are  produced. 

40.  Every  fenfible  Mixt,  or  Aggregate,  is 
compofed  of  many  infenfible  ones.  Before  Gold 
can  become  fenfible  to  us,  there  mud  be  a  Col¬ 
lection  of  numerous  Parts,  that  are  feparately  in¬ 
fenfible  •,  tho*  all  of  them  perfect  Gold.  The 

minuted 


*  See  Led,  VII.  Exp. IV.  and  Lett.  XII.  Exp.  IV/ 
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tmnuteft  Grain  of  Cinnabar  has  two  different 
Parts,  Sulphur  and  Quickfilver.  The  minuted: 

Oram  of  Glafs  contains  Sand  and  fix’d  Salt.  And 
fo  when  Quickfilver  is  diffolved  in  Aqua  Forth , 
the  lean:  affignable  Portion  of  the  Menftruum 
contains  a  proportionate  Quantity  of  Mercury 
to  the  whole.  J 

41-  (4*)  Either  the  integrant,  or  the  coT\Vt]t\x-^ecemP°- 
ent  Parts  of  Bodies  being  once  divided  or  illuf~ 

folded  *,  various  Occafions  in  Chemiftry  require'''"''''' 
them  to  be  joined  together  again,  for  compofing 
a  W  hole,  like  the  original  Subjedt.  This  Ope¬ 
ration  is  the  Converfe  of  the  former.  Thus  bv 
,  Pie  Mixture  we  recompofe  Brandy  from  Al¬ 
cohol  and  Water  ;  and  by  Precipitation  with  a 

•  epper-Plate,  collect  the  Quickfilver  difperled 
in  Aqua  Forth.  1 

Experiment  VIII. 

An  Example  of  the  Method  of  recovering  Bodies  af- 

ter  Solution. 

42.  Dilute  .  part  of  the  former  Solution  o fjduicMi- 
Quickfilver  with  twice  its  quantity  of  fair  Water ;  w  r#- 
ufpend  a  Plate  of  Copper  in  the  Liquor,  and  the^*^4 
Quickfilver  will  be  foon  recovered,  and  fall  in 
ts  natural  Form  and  Appearance  to  the  bottom 
3r  the  containing  Glafs  *,  and  being  now  taken, 
wl]  warned,  and  dried,  it  is  abfolutely  indiflin- 
^uifhable  from  other  Quickfilver  that  has  not 
>een  fo  diffolved.  The  Effedt  is  owing  to  this, 
hat  Aqua  Forth  dilfolves  Copper  eafier  than  it 
ioes  Quickfilver  5  fo  that  it  lets  the  Quickfilver 
all  in  proportion,  as  it  dilfolves  the  Copper.  And 

ms,  by  the  way,  is  a  general  Example  of  Pre~ 
imitation. 


*  See  above,  § .  3. 
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The ?rin-  43.  (5.)  To  difcover  the  Principles,  Relations 
dples.  Re -  anc|  changes  of  Bodies  *  produced  in  the  Ope- 
^*>ti°ns  PhilofopKicsil  Chemiftry *,  we  mud 
Bodies Mv  ufe  all  our  Senfes,  aflifted  by  proper  Sets  of  par- 
difcovc -  ticular  Experiments,  or  new  Ways  of  Exami 
rabU.  nation :  Otherwife  we  fhall  underftand  but  little 
of  the  Powers  of  Nature  and  Art.  Thus  in  the 
Experiment  of  Quickfilver  diffolved  in  Aqua 
Forth ,  we  find  by  a  flight  Expedient,  viz .  by 
putting  a  piece  of  Copper  into  the  Solution,  that 
the  Quickfilver,  tho*  rendred  invifible,  is  not 
deflroyed  *,  but  thus  recovered  in  its  priftine  Form 
and  Properties. 

44.  And  thus,  by  cafual  Experiment,  Glauber 
difcovered  his  Way  of  preparing  mineral  and  acic 
Spirits  by  means  of  Oil  of  Vitriol :  for  having  once 
obtained  this  Oil,  by  an  Analyfis  of  Vitriol,  he 
applied  it  to  the  Mineral  Salts,  and  found  it  thus 
raifed  their  volatile  Acids  in  Fumes  j  v/hich  being 
augmented  by  Heat,  and  collected,  are  the  acic 
Spirits,  fo  ufeful  in  the  whole  Affair  of  Metal¬ 
lurgy,  Refining,  Dying,  and  many  other  Arts 
And  thus  one  new  chemical  Production  may  give 
occafion  to  many  new  Arts  and  Difcoveries. 

The  Refo-  4 5.  (6.)  The  Refolutions,  Mixtures,  and  Com- 

lutions  and  pofitions  made  by  Chemiftry  i~,  are  extremely 
rich™*  numerous  ?  and  may  be  increafed  ad  infinitum 
rn'jlA  We  exhibited  an  Inftance  of  Refolution  in  the 
Analyfis  cf  Brandy.  And  to  this  Clafs  of  Refo¬ 
lutions  are  referable  all  kinds  of  Depurations, 
Purifications,  Separations,  Clarifications,^. 
The  Pro-  46.  By  Mixture  we  produce  all  the  artificia 
duel  tom  of  Vitriols,  Soaps,  Glides,  &c.  and  can  compounc 
Mature.  tjlefe  again  in  an  almoft  infinite  Variety.  So  tha 
of  the  Refolutions,  Mixtures,  Compofitions  and 
Recompofitions  in  Chemiftry,  there  feem  to  be 

no 


* 


e  above  §  1, 
f  Ibid. 
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ho  Bounds ;  whence  great  room  is  left  for  the 
making  of  new  chemical  Difcoverie?. 

4 7-  (7 •)  Whilft  we  carefully  attend  to  the T&*  vhyfi- 
feveral  Steps  of  chemical  Operations,  we  are  kdf^  c*ufei 
into  fome  kind  of  Knowledge  of  the  Phfital  or 
Material  Caufes  of  the  Eflffas  *  produced,  as  may  S 
appear  from  our  Endeavour  to  affign  the  chemi¬ 
cal  Caufes  in  the  foregoing  Experiments.  And 
the  grearer  Attention  and  Dihgence  we  employ, 
the  jufter  Notions  we  iliall  have,  or  the  nearer 
Approximation  we  fhaJl  make  to  the  Difcovery 
of  thefe  Caufes  •,  which  being  once  certainly 
round,  they  afford  Rides  of  Practice,  to  be  oc¬ 
ean  oh  ally  employed  for  producing  the  fame  Ef¬ 
fects  again.  For  to  difeover  the  Caufe  of  an  Ef- 

fcrr’JS  t0  ^^C0Ver  :l  Rule  for  producing  that 

i  d'  IiTipi  ovemfnt  cf  natural  Knew  -The  M- 

ledge,  C’lensiflry  itfelf,  and  the  Arts  thereon de-'M",4£" 
pending  f,  are  the  Confequence  of  a  due  Pro-^^T 
ieeution,  and  Improvement  of  Pbilofophical  Cbe-Zily 
rntfiry,  which,  for  diftin&nefs  fake,  we  /hall 
hereafter  cor.fider,  as  it  more  immediately  relates 

J°  \l),  Firf’  (2-)  (3-)  Earth,  C4.)  Water, The  Sui 

(5.)  Menftruums ,  (6.)  Fermentation,  and  Pulrefac-jefc  to  be 

5  7-)  Vbe  Analjfis  if  Bodies,  (8.)  The  Swtbefts,r“t,J  •* 
of  Bodies,  (9.)  Vegetable  Curation,  (10,)  Vinous  and ,he  lc'M‘ 
acetous  Fermentation,  ( 1 , .)  BiftiUation,  (12.)  rhe^.f ' 

M  <*30  Salts,  (14.)  Colours,  Dses 

-  ncl  b.atus,  (15.)  Pharmacy  and  Medicine,  1 16.) 

fTr  R\  ^7.)  Metallurgy,  (,8.)  Pyrotecbd, 

(l9-)  f  farther  Ufes  cf  Cbemifry  :  fo  as  to 
lew  wnat  has  already  been  done  on  thefe  Sub¬ 
jects,  carry  the  View  fomewhat  further,  and  re* 
commend  a  fuller  Profccution  to  others. 

E  2  4  9  * 


f  I  bi. 


Sec  above  §.  j. 
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Three  gz-  49.  ’Twas  faid  in  our  Definition*,  that  Philo- 
for^con-^5^0 phi'cal  Chcmiftry  is  a  rational  Art  \  by  which 
ducting  we  tnean  it  may  be  conduced  by  Rule,  and 
philofophi-  need  not  be  left  to  accidental  Tryal,  andcafual 
cal  Che-  Experiment.  The  Rules  for  duly  conducing  the 
Art,  we  would  endeavour  to  comprize  under  the 
following  three. 

III. 

Rule  I. 


50.  When  a  Body  is  offered ,  in  order  to  have 
new  Properties  difcovered  in  it,  different  from  thofe 
general  ones  of  Figure ,  Gravity ,  Elafticity ,  &c. 
which  co?ne  under  Mathematical  Confederation, 
let  the  Body  he  refolved ,  by  degrees ,  into  the  Jim - 
pleft  conftiiuent  Parts ,  it  is  any  way  capable  of,  by 
the  Inftrumenls  above  deferibed .  And  let  Trial  be 
made  with  each  feparate  part  on  a  variety  of  Bodies , 
according  to  feme  Analogy  of  a  previous  Chemical 
Knowledge ;  leading  from  one  thing  to  another ,  in 
a  fure  or  pi'obable  Method  of  Ratiocination . 


Rule  II. 


5 1 .  Let  the  fever al  parts ,  obtained  by  the  pre¬ 
ceding  Analyfis,  be  reunited,  beginning  with  two, 
and  proceeding  gradually  to  the  whole  Number  •, 
ufing  at  jirft  the  gentleft  Degree,  then  the  interme¬ 
diate,  and  at  laft  the  higheft  Degrees  of  Heat  and 
Cold.  Thus,  for  example,  join  the  fixed  Salt  and 
Oil  of  a  Plant  together,  fir  ft  by  fimple  Digeftion, 
and  afterwards  by  boiling ;  which  affords  a  third 
Production  difftmilar  to  all  the  reft,  and  known  by 
the  Name  cfS oap.  So  again  melt  the  fame  fixed 
'Halt  with  the  Earth  of  the  Plant  •,  and  this  will  af¬ 
ford 


*  See  above  §.  3. 


jord  Glafs.  Let  the  l  aft  Attempt  be  to  reunite  all 
the  ftepar  ate  d  Parts  of  the  Body  \  in  or  dev ,  if  pojft- 
ble-i  to  form  the  original  Subftance  again . 

Rule  III, 

52.  In  every  Operation  performed,  let  the  great  eft 

Diligence  and  Exaclnefts  of  Obferv alien  be  ufed ,  with 
regard  to  all  the  principal  Phenomena  and  Effects 
Produced ;  let  thefts  Phenomena  be  duly  regiftred , 
"abled,  conftdered ,  and  compared  together,  after  the 
Iridt  Geometrical  Manner  ;  the  Reftult  whereof  if 
here  be  no  confiderable  Errors  committed ,  will  lead 
0  a  Knowledge  of  the  fecret  Springs ,  Motions ,  //?- 
truments ,  W  Jkfcaaj  cf  by  Nature  for 

mo  during  Effects.  And  thus  with  the  proper  Care 

wd  Application,  juft  Canons,  or  Rules  of  Practice 
'lay  be  formed . 

53.  The  Arc  of  Chemiftry  having  been  little 
ultivated  in  this  view  ;  all  that  we  can  at  pre- 
-nt  do,  is  to  make  fome  firft  Offers  or  Attempts 
awards  forming  fuch  Canons  or  Axioms ;  which 
'e  confign  over  to  further  Experience  and  Ob- 
rr  vat  ion,  to  be  verified ,  amended ,  or  rejected. 
ut  if  a  competent  number  of  juft  Axioms  and 
awns,  might  in  this  manner  be  formed  ;  others 

a  higher  nature  might  be  raifed  from  them  ; 

>  as  that,  at  length,  Practice  and  Experience 
ould  lead  to  a  true  Theory  or  Speculation  ;  and 
heory,  back  again  to  a  more  extenftve  and  life- 
1  Practice,  to  the  great  Improvement  of  Phi- 
fophy,  and  Benefit  of  Life. 


Lecture  the  First. 

Imperfect  Axioms,  or  Canons  deduced  from 
the  preceding  Enquiry,  for  dire&ing  farther 
Difcoveries  and  Improvements  in  chemical  and 
natural  Knowledge. 

54,  (1.)  We  may  learn  from  our  prefent  Enquiry* 
that  a  true  Chemifiry  ( as  it  may  perhaps  hi  juftly 
called)  is  exercifed  by  Nature  in  the  Vegetable *  Ani¬ 
mal*  Mineral *  Marine *  and  Atmofpherical  Re¬ 
gions  *  and  that  by  it  all  Bodies  are  produced *  con¬ 
verted*  renovated *  repaired ,  and  maintained :  and 
that  in  the  exaCi  Difcovery *  Imitation ,  Contrcul * 

<?/'  this  natural  Chemiftry,  confifts  the  Perfection  of 
the  artificial*. 

(2.)  That  neither  the  Eye *  tffir  #//  •SVtfyfo  to¬ 
gether*  can  give  us  any  Information  of  the  latent 
Properties  cf  Bodies*  their  Natures  andUfes:  but 
only  particular  Tryals  and  Experiments*  well  atten¬ 
ded  to  and  confidered  f  .  .  ’ 

(3.)  That  Experiments  are  but  a  kind  of  dead 
things*  unlefs  they  have  a  dire  Cl  Ufe  in  Life *  or 
tend  to  the  raifing  of  Axioms  and  Canons,  for  im¬ 
proving  our  Knowledge*  and  extending  our  Power 
over  the  Works  of  Nature  ||. 

(4.)  That  he  who  can  chufe  fit  Subjects*  and 
place  them  in  proper  Matrices,  or  including  Vef- 
fiels *  fiupply  them  duly  with  Air  and  Water*  Heat 
and  Cold ,  may  probably  produce  great  EffeCls  in 
Imitation  of  Nature** 

(5.)  That  Nature  points  out  three  ways  ofi  pro¬ 
ducing  Phyfical  EffeCts ,  different  in  Finenefs*  viz. 
In  Beds  of  Earth*  Beds  of  Water *  and  Beds  cf 
Atmofphere :  Beds  of  Earth  for  Miner  as*  of  Water 
for  Fife*  and  of  the  Atmofphere  for  Birds*  Me¬ 
teors* 

- - i - * - - - - - - -  - - -  — 

*  See  above,  ‘§.  7,  8,  9,  2  i ,  24,  2f. 
f  See  above  §■.  35,  36,  38,  39,41. 

|J  Vnjprn 

**  Sec  §.24,  if,  2 6f  27. 
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teors ,  See.  The  Confines  of  the  two  for  Plants  and 
Animals  •,  and  a  rarified  Mixture  of  all  Matters 
for  Meteors  * **. 

( 6 .)  That  Men  may  make  ufie  of  the  fame  In - 
ftruments  as  Nature  does ,  viz.  Fire ,  yfir,  Plater, 
and  Earth ,  <2/2^/  confequently  produce  the  fame  kind 
of  Effedls,  if  Skill ,  that  is.  Knowledge ,  not 

wanting.  Whence  to  improve  in  Knowledge ,  /j  to 
improve  in  Arts  *f\ 

(7.)  That  Chemijlry  is  not  confined  to  the  Ufie  of 
Fire  only,  hut ,  imitation  of  Nature,  may  employ 

Cold ,  Ah\  Water,  and  Earth  upon  Matter , 
various  Degrees  of  Simplicity ,  Combination , 
Mixture ;  which  fhews  an  extenfive  Method  of  en¬ 
larging  the  Bounds  of  the  Art%, 

(8.)  That  Fire  is  not  only  an  Analyfis  in  fome 
Cafes ,  but  alfio  a  Mixer  of  Bodies  in  others  i  and 
this  to  the  advantage  of  Chemijlry  :  For  if  it  only 
feparated ,  *7  could  produce  but  few  Effedfs,  in  com- 
parifon  of  that  infinite  Variety  it  now  produces ,  both 
by  Mixture  and  Separation  ||. 

(9.)  That  it  might  be  proper  to  try  the  Reci¬ 
procation  of  Heat  and  Cold  in  Chemical  Operations , 
after  the  manner  of  Nature,,  in  Day  and  Night , 
Summer  and  Winter 

( 1  o.)  That  Body,  in  all  its  Forms,  is  the  Qb- 
jedl  of  Chemijlry  ;  not  confidered  mathematically, 
nor  mechanically ,  but  operatively  and  eff  ectively 

fir.)  That  the  Atoms,  or  primary  fmall  Com- 
pofitions  of  Bodies,  are  tnfenfible  to  us :  Thus  the 
firft  Particles  of  Gold,  Salts,  Metals  and  Minerals 
may  float  in  the  Air ,  and  not  be  perceived  by  us, 

C  4  9 till 


*  See  §.  2f. 

f  See  §.  27,  26,  27 

*  Ibid. 
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**  See  §.if. 
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r  *  v  *'  -v  '  :■ 

9 till  they  aggregate ,  or  collect  together  ;  and  male 
a  fenfible  Mafs ?  or  produce  a  fenfible  Effedi  *. 

(12.)  Lhat  fome  Operation  of  the  Mind  is  re- 
quifite  to  digeft,  methodize ,  and  re  gift  er  Chemical 
Experiments ,  and  Obfervations ;  without  which  we 
cannot  underftand  the  Laws  obferved  by  Nature  in 
Phyftcal  Operations  *,  nor  be  able  to  imitate  them  : 
L’he  Chemiftry,  or  regular  Pro cejfes  of  the  Mind3 
being  here  as  neceffary*  as  the  Corporeal  Operations 
the  mf elves  *f||. 


*  See  §.35,  3 6,  38,  39,  4« . 

+  See  §.  3,  48,  49,  fo,  ft . 

II  More  Canons  and  Axioms  might  be  drawn  both  from  the 
prefent  LeBure ,  and  all  the  following;  but  the  Defign  of 
drawing  them  at  all,  is  rather  to  recommend  the  Method  than 
the  Matters  brought  a  fecond  time  under  confederation. 


LEG- 
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LECTURE  II. 

'  . ,  ,  *  '  v  ^  ' 

CONTAINING, 

I.  The  Nature,  'Properties,  Office,  andUfe 

of  Fire  in  general. 

II.  The  Nature  of  Celeftial,  Subterraneous, 

and  Culinary  Fire. 

HI.  The  Ejfetts  of  Fire  on  the  Atmofphere , 
and  Bodies  of  the  terreflrial  Globe. 

IV.  The  ^Degrees  of  Heat  regulated. 

I. 

U  R  prefen t  Delign  is  to  fearchinto  th ertcprefint 
Nature  of  Fire:  This  we  Ihall  attempt  De^n- 
by  means  of  Experiments,  conducted 
after  the  manner  laid  down  in  our  firft  Lefture. 

2.  A.U  the  phyfical  Knowledge  we  can  have rrelhm- 
of  a  Subject,  muft  arife  from  attending  to  its  Pro-  nary  oh - 
perties,  and  Effedls.  But  thefe  Properties  zndhrva**ftt' 
Effefts  can  never  be  difcovered,  without  the  help 
Of  Experiments  ;  which  in  phyfical  Enquiries  are 
the  only  Interpreters,  betwixt  the  Senfes  and  the 
Reafon.  Whence,  all  thofe  Notions  of  Fire  fhou’d 
be  rejected  as  precarious  and  unfound,  that  are 
taken  from  the  direct  Teftimony  of  the  Ser.fes  ; 
or  the  naked  Reafon,  unaffifted  by  Experiments 
In  this  Enquiry  therefore,  the  Mind  is  panTcul 
lar  y  to  be  kept  unprepoffeffed  ;  and  to  wait  for  a 
lull  Information  before  ic  can  pronounce. 

3  . -By  the  general  Name  of  Fire ,  Men  feern  to  Fir?  W 
unue rf land  a  certain  Senfation,  or  complex  No  w^rjiood, 

tion 
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tlon  of  Light,  Heat,  Burning,  Melting,  65V. 
This  Notion  fhould  be  refolded  or  analyfed  ;  to 
fee  what  parts  are  effential,  and  what  precarious, 
or  arbitrary. 

Tbs  Eye  no  4.  W e  frequently  find  the  Effeds  of  Fire  pro- 
^  c^ucec^  where  no  vifible  Fire  appear’d.  Thus  the 
Fingers  are  eafiiy  burnt  by  an  Iron  heated  below 
the  Degree  of  Ignition  •,  or  fo  as  to  be  no  way 
vifibly  red-hot  or  fiery  :  whence  the  Eye  is  no 
Judge  of  Fire. 

The  Touch  5*  S°  likewife,  the  Touch  gives  us  no  pofnive 
no  true  notice  of  any  Degree  of  Fire,  below  the  natural 

judge  Heat  of  rheBody,  or  of  any  fo  great,  as  to  de- 
1  hereof  ftr0y  tjie  Organ.  1 

Burning,  6..  Again,  the  Effects  of  Fire  are  often  pro- 
&lc.  not  ef-  duced  without  any  manifeft  Signs  of  Burning, 
t0  Melting,  65V.  as  in  Evaporations,  Exficca- 
tions,  &c. 

7.  If  this  Method  of  Exclufion  and  Rejection 
were  purified  to  its  due  length,  we  fhould  per¬ 
haps  find  no  Criterion,  infallible  Mark,  or  Cha- 
raderiftick  of  Fire  in  the  general,  but  that 
of  a  particular  Motion,  ftruggling  among  the 
ifnall  parts  of  Bodies,  and  tending  to  throw  them 
off  at  the  Surface.  And  if  this  fhould  prove 
the  Cafe,  then  fuch  a  Motion  will  be  the  Form 
or  Effence  of  Fire ,  and  which  being  prefent, 
makes  Fire  alfo  prefent  •,  and  when  abfent,  makes 
Fire  alfo  abfent.  Whence  to  produce  Fire,  and 
produce  this  Motion  in  Bodies,  will  be  the  feif- 
fame  thing  *. 

8.  But  the  following  Experiments  will  afford 
us  more  Light;  and  fhew,  (r.)  That,  in  general, 
both  Solids  and  Fluids  manifeft  an  expanfive  Mo¬ 
tion  upon  being  heated.  (2.)  That  the  dired  in¬ 
flammable  Matter  of  Fuel  is  Oil,  or  an  unduous 

Sub- 

'  *  Sec  the  Lord  Bacon's  Philafophical  Works,  Engl.  Ed. 

VoLIL  pag.  433,  &c. 


\ 


I 


27 


Of  Fire . 

fiance.  (3*)  That  no  Fuel  will  burn  or  con- 
fume,  without  the  Admiffion  of  frefh  Air.  (4.) 
That  the  Air,  which  has  once  pafied  through 
burning  Fuel,  is  of  itfelf  unfit  to  animate  Fire 
again.  And  (5.)  That  Flame  exifts  only  on  the 
Surface  of  Fuel, 

Experiment  I. 

Fhat  Iron  expands  with  Heat. 

9.  We  procured  an  Iron  Ring  to  be  made, 
juft  capable  of  admitting  one  end  of  a  folid  Rod 
of  the  lame  Metal  *,  then  heating  that  end  in  the 
Fire  ’till  it  was  red,  and  applying  it  to  the  Ring, 
we  found  the  Rod  fo  fwell’d,  that  it  would  not 
now  enter  the  hollow,  which  it  exa&ly  fitted 
when  cold. 

10.  This  Experiment  diredlly  fh.ews  no  more, 
than  that  Iron  expands  upon  being  heated  ;  but 
as  it  has  alfo  been  found  tofucceed  in  many  other 
Solids,  it  may  be  made  general ;  ’till  the  con¬ 
tradictory  Inftances  are  produced  in  the  way  of 
Exceptions  *. 

Experiment  II. 
tfbat  Fluids  expand  with  Heat , 

11.  We  filled  the  fpherical  Cavity  of  a  bellied 
Glafs,  having  a  long  and  fiender  Neck,  at  three 
different  times,  with  fi.)  Mercury,  (2.)  Water, 
and  (3.)  Spirit  of  Wine,  to  the  fame  height-, 
then  plunging  the  Glafs,  fucceffively,  into  Wa¬ 
ter  (kept  in  the  fame  Degree  of  Heat,  in  all  the 
three  Trials,  as  appeared  by  a  Thermometer 
employ’d  ;)  we  found  each  Fluid  fwelled  very 
remarkably,  or  rofe  up  to  a  confiderable  Height 

in 

*  Cedar  Wood  has,  upon  fome  Trials,  beer)  thought  nor 
to  expand  with  Heat,  or  contract  with  Cold. 
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Three 
Species  of 
Tire. 

Celejlial. 


Suhter - 
raneous. 


Culinary. 


The  Sun's 
Heat. 


The  Purity 
of  the  Sun’s 

Heat. 


Lecture  the  Second. 

in  the  Neck  of  the  Glafs,  above  what  it  had  be¬ 
fore  the  Glafs  was  placed  in  the  hot  Water. 

i?..  This  Experiment  likewife  feems  to  hold 
of  all  Fluids  univerfally:  fo  that  for  the  prefent 
we  muft  allow  the  Motion  of  Expanfion,  or  Ra- 
rifaCtion  in  Bodies,  infeparable  from  Heat,  or 
Fire  in  the  general. 

II. 

13.  We  proceed  to  confider  this  general  Fire 
in  its  three  Kinds  or  Species  ;  viz.  Celejlial ,  Sub¬ 
terraneous ,  and  Culinary. 

14.  By  Celejlial  Fire  we  principally  mean  that 
of  the  Sun,  without  regard  to  the  Fire  of  the 
fixed  Stars;  tho’  this  perhaps  may  be  of  the  fame 
nature. 

15.  By  Subterraneous  Fire  we  underftand  that 
which  manifefts  itfelf  in  fiery  Eruptions  of  the 
Earth,  Vulcano’s,  or  burning  Mountains;  and 
by  any  other  EffeCts  it  produces  in  Mines ;  or 
the  more  central  Parts  of  the  Earth. 

16.  B y  Culinary  Fire i  we  mean  that  vulgarly 
employ’d  in  all  Chemical  Operations  ;  and  the 
common  Occafions  of  Life. 

17.  The  Sun’s  Fleat  appears  to  be  the  actua¬ 
ting  Principle,  or  general  Inftrument  of  all  the 
Operations  in  the  Animal,  Vegetable,  Atmo- 
fpnerical,  Marine,  and  Mineral  Kingdoms  *. 

18.  Considered  in  itfelf,  Fire  feems  to  exift 
in  greateft  Purity  and  Perfe&ion  in  the  Celeftial 
Regions;  at  leaft  we  are  infenfible  of  any  con- 
fiderable  Smoke  it  yields  :  for  the  Rays  of  Light 
come  to  us  from  the  Sun,  unmixed  with  any  of 
that  grofs,  feculent,  or  terreftrial  Matter,  found 
in  Culinary  and  Subterraneal  Fires.  And  allow- 

- _ _ _  in§ 

*  See  Led.  I.  §.  16. 
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ing  for  this  Difference,  the  Effe&s  of  the  Solar 
Eire  appear  the  fame,  as  thofe  of  Culinary  Fire* 

19.  To  examine  alfo  the  Effects  of  Sub  terra- 
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neous  Fires ,  we  fhall  find  them  the  fame  with 


Subter- 


thofe  produced  by  Culinary  Fire.  Thus  burnt 
Coals,  Cinders,  and  melted  Minerals  are  thrown pr ouches 
up  by  Vefuvius ,  and  other  burning  Mountains/^  Cu^m 
Warm  mephitical  Exhalations,  natural  hot?^' 
Springs,  Steams,  Vapors,  Smoak,  &c.  are  found 
in  feveral  parts  of  the  Globe  ;  riling  nearly  in 
the  fame  manner,  as  if  they  were  produced  by 
the  Heat  of  a  Furnace.  Whence  there  is  little 
room  to  doubt,  that  the  Subterraneous  Fires 
are  of  the  fame  nature  with  the  Culinary. 

20.  And  as  all  the  three  kinds  agree  in  giving 77^  three 
the  Motion  of  Rarifadtion  to  Bodies*,  it  Kinds  have 
no  way  improper,  to  reduce  the  three  Species  of*  near 
Fire  to  one,  or  to  quit,  for  the  prefent,  the 
Celeftial  and  Subterraneous,  and  keep  to  the  Cu¬ 
linary  Fire,  which  is  more  within  our  com¬ 
mand  ;  and  every  where  ready  at  hand,  for  Ex¬ 
periments. 

21.  All  Culinary  Fire  requires  fome  Pabulum ^uelwhat, 
or  Fuel,  wherein  it  refides,  or  is  collected.  A 
leading  Experiment  therefore,  in  our  prefent  En¬ 
quiry,  is  the  Analyfis  of  Fuel,  to  difcover  its 
conftituent  Parts,  and  learn  which  of  them  is 

more  immediately  adapted  to  receive,  or  pro¬ 
pagate  Fire. 


Experiment  III. 

' That  Oil  is  ejjenlial  to  Fuel . 

22.  We  put  a  Pound  of  common  Billet-Wood,  a  leading 
reduced  to  Imall  Pieces,  into  an  earthen  Retort,  Experi-  * 
and  diftilled  with  a  naked  Fire,  into  a  large  Glafs 
Receiver.  There  came  over  (1.)  an  acid  Water, 

(2.)  a  reddilh  tart  Liquor,  (3,9  Smoke,  and  a 

070  fs 
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grofs  black  and  burnt  Oil.  The  Fite  befog  kept 
up  ftrong  at  laft,  no  more  Liquor  or  Oil  afcended; 
but  (4.)  a  black  Matter,  exactly  refembling 
Charcoal,  remain’d  behind  •,  and  being  taken  out 
of  the  Retort,  and  burnt  in  the  open  Air,  it  re- 
folved  to  Afhes  •,  which  Afhes,  by  Diffclution  in 
Water,  afforded  (5.)  a  little  fixed  Salt,  and  (6.J 
an  earthy  Subftance. 

That  Coals  23 •  This  Experiment  appears  to  be  general, 

owe  their  or  to  fucceed  alike  in  all  Wood,  Coals,  or  folid 
inflamma-  pue].  We  fepa rated  the  acid  Water,  or  red- 
dit'j  to  Liquor  from  the  Oil,  by  the  Filtre  ;  and  then 
found  that  thefe  aqueous  Liquors  would  not  burn 
in  the  Fire,  no  more  wou’d  the  Afhes,  the  Salt, 
or  the  Earth,  either  fingle,  or  in  cdmpofition : 
fo  that  of  all  the  Subftances  thus  obtained  from 
theWood,  the  black  Coal  and  the  Oil  are  the  only 
inflammable  ones.  But  the  Coal  remains  inflam¬ 
mable,  merely  upon  account  of  the  grofs  Oil 
ftill  lodged,  and  clofely  locked  Up  therein ;  and 
according  to  its  peculiar  nature,  fcorched,  or 
turned  black  by  the  Heat  employed  in  the  Open 
ration. 

24.  If  farther  Evidence  be  wanted  to  prove  it 
is  the  Oil  remaining  in  the  Coal,  that  gives  the 
Blacknefs  and  Inflammability  \  let  it  be  confider’d, 
(1.)  That  all  fcorched  Oils  turn  black  ;  and  that 
the  more  volatile  Oil,  which  here  comes  over  intc 
the  Receiver,  is  black.  (2.)  That  no  other  pafi 
of  the  Wood,  leparated  by  the  Analyfis,  is  in¬ 
flammable,  befides  the  black  Oil  *,  not  the  Coal 
itfelf,  after  it  is  become  white,  or  reduced  tc 
Afhes,  by  open  Fire  and  Air:  which  is  an  Ope-' 
ration  fufficient  to  diflodge  the  grofs  black  Oil, 
that  could  not  be  raifed  by  a  ieffer  Force.  (3.; 
That  no  other  chemical  Caufe  can  be  well  af 
figned  of  this  Blacknefs  and  Inflammability.  (4. 
1  hat  Wood,  Fit-Coal,  prove  lefs  inflam 

mable 
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mabJe,  the  more  they  are  deprived  of  their  Oil. 
(5.)  And  laftly,  that  the  Calces  of  Metals  being 
rendered  abfolutely  uninflammable  by  Calci¬ 
nation,  appear  to  attradl  this  Oil  out  of  burning 
Fuel,  fo  as  thence  to  recover  their  inflammable 
Principle,  and  true  metalline  Form*. 

25.  But  without  farther  Proof  we  may  venture, 
for  the  prefent,  to  conftitute  Oil  the  foie  Prin¬ 
ciple,  or  inflammable  Matter  in  Fuel*,  and  on 
this  footing  it  will  be  proper  to  reduce  our  En¬ 
quiry  to  the  more  oily  Species  of  Bodies  ;  and 
make  our  Experiments  chiefly  upon  thofe. 

Experiment  IV. 

V hat  Fire  will  not  confume  Fuel  without  the  Ad~ 

mijjion  of  Air. 

26.  H  aving  exaftly  fitted  a  hollow  Cylinder  of 
Iron,  with  a  ftrong  Skrew  at  each  end  •,  we  in¬ 
cluded  a  long  Piece  of  Charcoal  in  the  Cavity  ; 
then  skrewing  both  Ends  tight,  we  detained  the 
Cylinder  in  a  ftrong  Fire,  for  feveral  Hours ; 
and  afterwards  letting  it  cool,  vve  took  out  the 
Charcoal,  and  found  it  frill  black,  and  noway 
apparently  confumed,  altered,  or  diminifhed. 

27.  This  Experiment,  compared  with  the  com¬ 
mon  Obfervation  of  Fuel,  burning  and  conluming 
quick  in  the  open  Air,  fhews  that  Air  is  necei- 
fary  to  the  Confumption  of  Fuel;  or  that  its 
burning  and  confirming  depend  upon  the  Rari- 
fiibtion,  Diflodgemtnt,  brisk  Agitation,  and  Dis¬ 
charge  of  the  Oji  it  contains:  which  is  the  phy- 
flcal  Caufe  of  the  Eftecl.  And  hence  we  have  the 

reafon 


*  Let  proper  Trial  be  made,  to  fnew  whether  the  fixed 
Oil  cannot  be  Separated  fr  om  powder'd  Charcoal,  by  afbong 


Lixivium  of  Pot-afh  and  Quick-lime,  lo  as  ro  f 


or  or  her  wife  exhibit  this  0:1  to  tiic 
§•  22, 


tor  in  a  Soap* 


Eye.  See  Lett.  XVIII. 
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*  . 

reafon  of  the  known  Rule  or  Method  of  extin- 
guifhing  Fire  by  fmothering  it;  or  keeping  it 
dole  from  the  Air. 

28.  But  that  the  bare  Motion  of  confined  Air* 
or  its  palling  feveral  times  through  lighted  Fuel,  is 
not  capable  of  confuming  the  Fuel,  appears  by 
the  following  Experiment. 

Experiment  V. 

f  hat  Air  which  has  pajfied  thro 9  Fire,  or  ignited 
Fuel ,  is  unfit  to  animate  Fire  again. 

29.  We  caufed  a  wooden  Box  to  be  made, 
perfectly  clofe  and  tight,  with  Glafs  Windows  on 
the  fides.  At  the  bottom  of  this  Box  was  a  Per- 
foration  exadtly  fitted  with  a  hollow  wooden 
Plug,  that  joined  to  a  tight  leathern  Pipe.  This 
Pipe  at  the  other  end  communicated  with  the 
Clack  of  a  pair  of  Hand-Bellows,  the  Nofe 
whereof  entered  at  a  Hole  on  one  fide  of  the 
Box  ;  fo  that  by  this  Contrivance,  when  the 
Bellows  were  worked,  it  was  eafy  to  draw  the 
Air  out  of  the  Box  into  the  Cavity  of  the  Bel¬ 
lows,  and  return  it  into  the  Box  again,  without 
admitting  any  other  Air,  befides  that  originally 
contained  in  the  Box.  We  now  fet  a  little  Cha- 
fing-Difh  of  live  Coals  in  the  middle  of  the  Bex, 
and  iecuring  all  the  Joints  tight  from  the  exter¬ 
nal  Air,  we  plied  the  Bellows ;  which,  inftead 
of  increafing,  foon  totally  extinguifhed  the  Fire  ; 
tho*  the  Coals  were  by  no  means  burnt  to  Allies* 
but  remained  black  and  frefh  when  cold. 

30.  Hence  it  is  manifeft,  that  even  a  brisk 

Motion  of  fuch  Air  as  has  already  palled  through 
burning  Fuel,  is  fo  far  from  animating,  that  it 
deadens  or  quenches  Fire  *,  in  the  manner  of 
_ _  damping 

*  Let  a  proper  Experiment  be  deviled,  to  fhew  what  Al¬ 
teration  the  Air  fufters  by  palling  through  Fire. 
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Damping  or  Smotherin 


the  Oil  of  the  Fuel 


not  being  carried  off  for  want  of  frefh  Air. 

.  3f  This  method  of  damping  Fuel,  or  fuffer -Fuet  ho^ 
ing  it  firft  to  burn  a  little,  and  then  extinguifliingr/Wmrf. 
ir,  teaches  us  a  Method  of  rendring  Fuel  inof- 
fenfive,  and  fit  for  the  more  curious  Ufes,  by 
difcharging  its  grofs  Smoke,  fo  as  tb  leave  a  pure 
Charred  Coal  behind. 

Thus  for  example,  if  Pit-Cdal  DrWood  be  burnt, 
notin  the  open  Air,  but  with  a  cover’d,  clofe,  or 
mouldring  Heat,  ’till  it  caufes  it  to  fume,  and 
be  then  immediately  more  fmother’d  or  quench’d 
by  the  throwing  on  of  Mould,  Sand,  or  Water, 
it  thus  beebmefc  a  charred  Coai  or  Coak,  fit  for  ' 
the  drying  of  Malt,  or  other  curious  Operations, 
where  grofs  Smoke  would  be  prejudicial. 

32.  Another  Method  of  obtaining  a  pure  Fuel* 
is  to  chufe  fuch  an  inflammable  Matter,  as  yields 
little  or  no  Smoke  from  the  firfi: ;  fuch,  in  par¬ 
ticular,  as  Spirit  of  Wine  ;  or,  in  the  rlext  degree* 

Oil  of  Turpentine,  or  other  thin  elhereal  'Oils,  as 
they  are  called  ;  of  which,  Spirit  of  Wine  is  by 
the  Chemifts  defervedly  reckoned  the  fineft  or 
molt  fubtile  *. 


Experiment  VI. 

*Fhat  Flame  dwells  and  plays  only  about  the  Surface 

of  Fuel.  - 


33.  We  filled  a  Larrip-Glafs  with  Spirit  of 
Wine,  and  another  with  Oil  of  Turpentine ;  then 
fetting  fire  to  each  Liquor,  it  was  vifible  thro® 
the  fides  of  the  Glaffes,  that  both  Liquors  burnt 
or  flamed  only  on  the  Surface  >  the  Flame  con¬ 
tinually  finking  lower  and  lower  in  the  Glaffes, 
as  the  Liquors  confumed. 

D  34. 


*  See  Ir#.  VI.  and  XIII, 


34 


Lecture  the  Second*. 

34.  This  Experiment  holds  alfo  of  folid  Fuel* 
and  appears  to  be  universal.  And  hence  again 
we  are  directed  in  the  choice  of  our  Fuel  ;  which 
to  light  quick,  ffiou’d  be  furniffied  with  a  thin 
iubtile  Oil  on  its  Surface.  And  upon  this  Foun¬ 
dation  depend  thofe  fudden  Methods  of  illumi¬ 
nating,  pradlifed  at  great  Entertainments  or  pub- 
lick  Rejoicings.  And  upon  the  fame  Principle 
we  might  eafily  invent  quick,  commodious,  and 
inoffenfiveWVays  of  lighting  common  Fires,  &V. 


the  Efects  35*  Having  learn’d  how  to  procure,  prepare,; 
of  Fire,  manage,  and  improve  our  Fuel*;  we  come,  in 
the  next  place,  to  consider  the  Effects  of  the 
Fire,  produced  by  its  means,  on  the  Atmofphere, 
and  Bodies  of  the  terreftrial  Globe. 

On  the  At-  36.  All  Fire  rarifies  the  Air  that  is  near  it,  as! 
mother e.  appears  from  a  Bladder  including  a  fma.ll  Portion: 
of  Air,  and  lying  in  a  warm  place,  or  before  .a 
Fire  ;  for  thus  the  Air  is  made  to  fwell  and  di~ 
flend  the  Bladder :  Whence  the  Atmofphere  muft 
needs  be  rarified  by  the  Sun’s  Heat*  and  produce 
its  Effects  accordingly.  The  Air  alfo  imbibes 
Smoke,  and  carries  it  aloft ;  at  the  fame  time 
that  the  Fuel  diminifhes  or  waftes,  and  falls  into 
,  Allies.  Whence  the  Air  becomes  a  -kind  oi 
Menftruum,  impregnated  with  Smoke,  or  the 
matter  ol  Soot,  in  places  where  much  Fuel  is 
confuted 

up™ par-  37.  The  Effedls  which  Fire  has  upon  par-' 
bodies  t^cu^ar  Bodies,  can  only  be  learned  from  particular 
Experiments;  to  make  which,  is  the  more  im-1 
mediate  Office  and  Ufe  of  Philofophical  Che* 
miftry.  Thus  in  fome  Bodies,  as  Ores,  Fire  pro¬ 
cure: 


* 

t 


See  above,  §.  25*.  26,  27,  28,  29,  51,  32,  33, 

See  Left.  III.  fajjim.  See  alio  Left .  I.  16. 
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cures  Fufion  and  Separation  ;  in  others,  as  Sand 
and  Pot-afh,  Fufion  and  Mixture;  infomeDry- 
nefs  and  Exficcation,  as  in  Clay  ;  in  others  Soft- ' 
nefs  and  Pliability*  as  in  Wax,  &c,  according  to 
the  Degree  and  Manner,  wherein  the  Fire  is  ap¬ 
plied..  But  for  the  condudt  to  be  obferved  in  this 
Application,  certain  general  Rules  are  required. 

And  fir  ft  with  regard  to  the  kinds  of  Heat, * 

38.  There  are  in  Chemiftry  as  many  kinds  of  The  kinds 
Heat,  as  there  are  Mediums  thro’  which  it  may  °f  Heat  ‘m 
be  conveyed  5  or  Fuels  that  afford  it.  1  chemijlry. 

39-For  common  ufe.  Heat  is  conveyed  either  1 
thro’  Water,  Allies,  Sand,  &c.  or  diredly  thro’ 
the  containing  Veffel. 

HCatj  C°nVey“J  tW  Water>  Balneum- 
called  the  Balneum  Marta >  or  Water-Heat  5  when  Maria:, 

thro  Allies,  an  Afh-Heat ;  when  thro’  Sand,  aSan‘1' 

Sand-Heat ;  and  when  thro’  no  intermediate  Sab-HMf<'  &c‘ 

ftance  at  all,  a  naked  Fire. 

_  4i-  Some  Differences  may  be  found  in  theEF- 
feds  produced  by  thefe  different  Heats,  applied 
«n  the  fame  Degree.  But  they  have  not  perhaps 
been  noted  as  they  defer  Ve4 

42-  Io  feveral  Bodies  ’tis  evident,  that  dry -and 
moift  Heats  have  different  Effeas  ;  which  we  f 
find  remarkably  in  the  common  culinary  Ope¬ 
rations  of  boiling,  roafting,  baking*  &c>  And 
_ence,  where  the  Effeas  are  required  perfeaiy 
tanlar,  the  fame,  kinds,  as  well  as  degrees  of 
Heat,  are  to  be  ufed. 

if  rfr'  ^he  pur.eft  F'Ve  is  that  of  Alcohol,  of  per-xfeffe- 
^  pure  Spirit  of  Wine  ;  the  next  in  purity  is*""  °f 
■that  of  diddled  Oils;  the  next,  that  of  Charcoal  V![Uy-bt, 

™d,  **■*  BMQrfisr- 

'out  all  thefe  have  nearly  the  fame  Effeft,  when 
received  thro’  the  fame  kind  of  Medium. 
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.  '  '  iv.  .  :j 

The  De~  44.  The  la  ft  thing  to  be  confidered,  is,  ho# 
t0  re§ulate  anc^  ai~certain  the  Degrees  of  Heat  in 
Chemical  Operations  •,  fo  as  to  produce  the  Ef¬ 
fects  required  in  every  Cafe. 

Uncertain.  45.  The  common  Directions  of  the  Chemifts 
about  this  Matter  are  full  of  Uncertainty  ;  their 
firft,  fecond,  third,  and  fourth  Degrees  of  Heat, 
meaning  no  precife  Degrees,  meafured  by  any 
Standard. 

How  to  be  46.  To  reduce  this  Affair  to  the  necefiary  Ac- 
regulated.  curaCy9  proper  Thermometers  might  be  em¬ 
ployed  ;  filled  either  with  Oil  or  Quickfilver,  j 
*  and  graduated  from  the  freezing  Point,  or  any  i 

other  fixed  Point  of  Cold,  up  to  the  Degree  of  I 
boiling  Quickfilver.  Thus  would  come  in  their  | 
The  firft  refpeCtive  Places,  (1.)  the  Degrees  of  Heat  beft  j 
JDeSree-  fuited  to  Vegetation,  which  might  be  ferviceable 
in  regulating  the  T emper  of  Green-Houfes.  And 
this  temperate  Heat  is  fuited  to  extracting  of  the 
native  Spirits  of  odoriferous  Vegetables  with  Oil ; 
as  that  of  Rofes,  Jafmin,  &c.  and  again,  to  mak¬ 
ing  the  more  curious  Infolations,  &V. 
the  fecond.  47.(2.)  The  next  Degree  may  be  accounted  that 
of  the  human  Body  in  a  healthy  State ;  this  Heat 
is  always  greater  than  that  of  the  ambient  Air. 
But  when  the  Body  is  dead,  it  receives  the  fame 
Deg  ree  of  Heat  with  the  ambient  Fluid.  This 
fecond  Degree  of  Heat  is  adapted  to  vinous  and 
acetous  Fermentation,  Putrefa&ion,  Exclufion 
of  the  Chick  •,  the  finer  Digeftions,  the  making 
of  TinCtures  and  Elixirs;  and  the  Adepts  have 
ufed  it  for  the  firft  Digeftion  of  their  Mercury, 
by  carrying  the  including  Veffel  conftantly  in  their 
Pocket, 


48. 
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'  4-8.  (3.)  The  third  Degree  of  Heat  in  this  Pro  -  Tfo  third- 
greflion,  may  be  that  of  boiling  Water,  when  fhe 
Atmofphere  is  in  a  middle  State  of  Rarifadtion. 

This  Degree  of  Heat  is  required  in  the  Diftjllation 
of  Ample  and  compound  Waters,  the  e hernial 
Oils  of  Vegetables,  and  will  coagulate  or  confoli- 
date  the  Serum,  Blood,  and  other  animal  Juices  \ 
and  confequently  deftroy  the  Creatures. 

4 9\ (4*)  A  fourth  Degree  of  Heat  may  be  that,  The 
wherein  Quickfilver  or  Oil  of  Vitriol  boils,  diftils ,  fourth. 
or  becomes  volatile.  This  Degree  is  fuited  to. 
the  melting  of  Lead,  Tin,  Bifmuth,  &c.  the 
fubliming  of  Sal  Armoniac,  and  Sulphur ;  the 
calcining  of  Antimony,  &V, 

(5.)  A  fifth  Degree  of  Heat  may  be  that Pfib* 
wherein  Iron  is  kept  in  thin  Fufion.  By  this 
Degree  of  Heat  all  the  other  Metals  are  melted, 
viz.  Gold,  Silver,  and  Copper ;  Glafs  is  made, 
and  the  unvitrifiable  Stones  calcined. 

51.  (6.)  The  fixth  and  higheft  Degree  of  Heat  &xtb. 
hitherto  known,  is  that  of  the  burning  Lens,  or 
Concave,  by  M.  Vi  lie  tie,  Cffcirnhaus>  and  others. 

The  Focus  of  thefe  Gaffes  will  even  volatilize 
what  is  called  the  Metalline  or  Mercurial  part 

of  Gold,  and  vitrify  the  more  terreflrial. 

52.  And  thus  much  for  regulating  the  Degrees  d*- 
of  Heat  to  be  employed  in  Chemical  Operations'^  *f 
We  ipuft  next  confider  by  what  means  the  pre-^^ 
ceding  Degrees  of  Heat  may  be  excited  and  pre  preferved. 
ierved,  as  occafions  require. 

53.  (i.)The  Fuel  muft  be  chofe  fuitable  to  the 
Intention.  The  natural  Spn  in  Summer  fuffices 
for  Inflations.  A  Spirit-Lamp  may  be  made 
to  give  a  moderate,  or  a  confiderably  flrong- 
Heat,  according  to  the  number  of  Wiecks  em¬ 
ployed.  And  its  Strength  may  be  eafily  mea- 
lured  and  adjufled  by  the  Thermometer. 

J?  3  54* 
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54.  (2.)  The  lighter  Fuels,  fuch  as  Straw* 
Leaves,  Twigs,  &V.  come  next  in  order,  after 
Spirit  of  Wine.  (3.)  Then  Oils,  Wax,  Rofin, 
Pitch,  &c.  And  (4.)  laftly,  folid  Wood,  Coals 
and  Turf ;  all  which  may  have  their  proper  Fur- 
paces,  fo  as  to  be  burnt,  in  the  requifite  Quan¬ 
tity,  with  the  requifite  Fiercenefs  or  Slownefs. 

The  great-  55.  To  excite  the  greateft  Degree  of  Heat  in 

titl'iuel  aFurnace>  the  RuJe  t0  u^e  the  denfeft  Fuel,  in 
He  the.  largeft  Quantity,  and  with  Bellows  all  round 

-  the  Furnace,  inceffantly  blown,  and  diredled  to 
the  central  Point  of  the  Fire,  wherein  the  Matter 
to  be  adted  upon  is  lodged.  And  in  this  manner 
may  be  procured  a  Degree  of  Heat,  fufficient  for 
any  of  the  known  Operations  upon  Metals,  Mi¬ 
nerals,  Glafs,  fdV,  that  require  the  fl'r.oneeft  cu¬ 
linary  Fire*. :  W 

V. 

Axioms  and  C anons,  for  the  better  Knowledge 
and  Regidation  of  Fire. 

We  learn  from  the  preceding  Enquiry  ; 

1.  That  the  diredt  Senfes  afford  but  little  In¬ 
formation,  as  to  the  real  Nature,  effential  Pro¬ 
perties,  or  Form  of  Fire  -f\ 

2.  I  hat  the  rorm  of  Heat  and  Fire  is  a  certain 
bridled,  or  retrained  Motion,  excited,  main¬ 
tained,  and  ftruggling  in  the  minute  parts  of 

-  ’  anc*  tending  to  throw  them  off  at  the 

Surface  4. 

.  • k*  f  this  Form  be  rightly  difcovepd ,  then  to 

introduce  fuch  a  Motion  among  the  Parts  of  any 

Body , 

f  ^  |  _  1  ■  i"-  -  _ I _ 

U  more  be  defired  upon  this  exteniive  Subjea,  the  Rea- 
der  may  confult  the  Lord  Bacon,  Dr.  Hook,  Mr.  Boyle,  Mr. 

IstM'  Df*  B°hn>  M‘  Vr-  $?*rhaave>  atidi  Dr, 

f  See  above  §.3,  4,  f,  6,  7,  33. 

T  bee  ?*  7>  8, 5>,  so,  1 1,  26,  27,  28,  29,32,  33,  i4 
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Body ,  will  be  to  introduce  Heat ;  or  if  the  Nature 
of  the  Body  be  capable  of  it,  Ignition  or  Inflamma¬ 
bility. 

That  as  the  direcSh  inflammable  Matter  in  nil 
Fuel,  is  the  Fat  or  Oil  it  contains*  *,  the  moft 
oleaginous  Fuel  is  the  belt,  or  richeff. 

4.  That  Flame  is  the  final!  Parts  of  an  inflam¬ 
mable,  or  con  fide  r  ably  undtuous  Body,  that  are 
fet  on  fire,  or  brifkly  agitated  and  thrown  off, 
with  a  certain  vibrative  Motion,  at  the  Surface 
of  that  Body,  into  the  open  Air  f. 

5.  That  Flame  cannot  exift  without  Oil'd, 
Whence  it  is,  that  Afhes,  Sand,  Glafs,  Stones, 
and  Earths,  do  not  flame  upon  Ignition  *,  but  ra¬ 
ther  damp  and  extinguifli  Flame. 

6.  That  as  Oil  is  the  only  inflammable  Sub- 
fiance  in  nature  **  ;  this  may  diredl  us  to  the 
means  of  preventing  Conflagrations 3  viz.  by 
ufing  fuch  Materials  in  Buildings,  as  contain  lit¬ 
tle  or  no  Oil.  And  this  Direction  might  be  like- 
wife  extended  to  the  making  of  incombuftible- Pa¬ 
per  ;  for  valuable  Books  and  Manufcripts  3  and 
new  Materials  for  Hangings,  Furniture,  Cfr. 

7.  That  as  all  Flame  catches  and  exifts  only 
on  the  Surface  of  inflammable  Bodies  +4-,  we  are 
hence  led  to  invent  Methods  of  cafing,  or  other- 
wife  defending  the  Wood-work  of  Ships,  and 
Buildings  from  Accidents  by  Fire. 

That  as  the  three  capital  kinds  of  Fire 
have  a  near  relation,  and  may  be  very  well  re¬ 
duced  to  one,  for  human  Ufes,  viz.  the  culinary 
kind  |)||.*,  Men  may  have  reafonable  Hopes  of 
performing  confiderable  things  by  its  means,  in 

D  4  imitation1 

*  See  above,  §,  22.,  23,  2f»  3  34** 

f  See  above,  26,  27,  2,9,  33,  34... 

See  above,  §  22, 23,24.,  tf,  33, 34.  '  ' 

**  See  above,  §.  2 23,  24,  %$,  33,  34* 
fp  See  above,  §.  33,  34.  ' 

jf|i  See  above,  13—20,  34, 3 
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imitation  of  Nature ;  as  particularly  in  promoting 
and  regulating  Vegetation,  the  Ripening  of  Ores* 
&c.  by  artificial  Heats. 

9.  That  Fire  and  Flame  are  abolifhed  or  ex- 
tinguifhed  by  Suffocation  *,  or  an  Adtion  contrary 
to  Ventilation  *,  as  being  deftrudtive  or  preven¬ 
tive  of  that  internal  Commotion,  and  Difcharge 
of  the  oily  Particles  of  Fuel,  by  means  of  the 
free  Air,  wherein  the  nature  of  open  and  con- 
fuming  Fire  and  Flame  confifts.  +  And  hence 
Fire  and  Flame  are  quenched  by  Water ;  or  even 
by  Spirit  of  Wine,  or  Oil  of  Turpentine  ;  if  a 
live  Coal,  or  lighted  Candle,  be  fuddenly  plunged 
therein,  below  the  Surface  of  the  Liquor,  For 
the  Degree  of  Heat,  which  Water,  Spirit  of 
Wine,  or  Oil  of  Turpentine  unfired,  are  capable 
of  receiving,  is  much  lefs  than  that  of  a  burning 
Coal  or  Candle  ;  whence  the  greater  Heatisfub- 
dued  by  the  lefs  j  Fire  is  quenched  by  boiling 
Water. 

10.  That  Heat  is  Fire  in  a  lefs  Degree,  and 
Fire  no  more  than  a  greater  Degree  of  Heat  j 
whereon  Lucidity,  and,  if  the  Matter  he  undtuous. 
Inflammability  ||,  depend :  as  we  fee  in  hammer¬ 
ing  a  Piece  of  Iron,  J till  it  becomes  red-hot ;  and 
in  the  firing  of  Wind-mills,  or  Coach-wheels, 
by  their  own  violent  Motion. 

1 1.  That  Heat  mud  aggregate  and  colledf  in 
a  certain  Proportion,  before  it  become  cognizable 
to  the  Senfes,  and  produce  any  manifeft  Effedls 
of  Fire  or  Flame.  Thus  a  Degree  of  Heat  be¬ 
low  that  of  the  natural  human  Body,  is  infenfible, 
or  pafles  for  a  Degree  of  Coldnefs  ;  and  the  or¬ 
dinary  Motion  of  Windmills,  Carriages,  &V.  pro¬ 
duces 


T - .T-V  .■■■- - - - - - rs-y.'  , - - - ! 

*  Sec  above,  §.  26,  27,  29,  30, 3 1 .  See  alfo  Axiom  z.  forc« 
going. 


^See  above, JExfc  IH,  IV,  V,and  yj, 
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daces  no  remarkable  Heat;  tho5  when  the  Motion 
is  greatly  increafed,  or  the  Fri&ion  large,  it  foon 

excites  Fire  and  Flame*. 

12.  That  all  the  Chemical  Operations  require 
a  certain  or  determinate  Heat,  in  order  to  per¬ 
form  them  with  thegreateft  advantages ;  and  that 
this  Heat  may  be  afligned  and  obtained,  in  eveiy 
cafe,  to  the  great  Improvement  of  Chemiftry 

*  Sec  above,  §.  ?.  4. 5  A 
f  See  above,  §.  44 — ff* 

l'  *  •  "  ' 
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LECTURE  III. 

containing, 

(1.)  The  general  Properties ;  (2.)  Ingres 
clients  5  (3*)  Nature  7  (4.)  Office  and  Ufi 
of  the  Atmofphere * 


(5.)  The  Changes  therein  $  (<5.)  The  Effects 
it  produces  on  the  Terrefirial  Globe  5  and 
(7.)  in  Chemical  Operations . 


J‘\KT  E  are  now  t0  enquire  into  the  Chemi- 
.  V?  cal  Nature,  Properties,  Ingredients, 

Office  and  Uie  ©f  the  Atmolphere. 

'The Amo-  2e  By  the  Atmofphere  we  underftand,  that 
&h!ta  whole  Mafs  of  rarified  Matter,'  or  dry  Fluid* 
which  furrounds  the  Globe  of  th6  Earth  to  a  con- 


fiderable  height. 

to  Che-0**  3-  E°  difcover  the  Nature,  or  Influences  and 

mfiy.  Effects  of  this  Fluid,  is  of  the  utmoft  importance 
to  Chemiftry  ;  it  being  the  general  Fluid  wherein 
all  Animals,  Vegetables,  and  Minerals  grow  ; 
and  wherein  our  Fires  burn?  and  every  Chemical 
Veflfel  and  Objedt  is  included. 

To  he  ex-  4.  We  fhall  examine  it  as  exifting  in  three 

three* £ates’  Viz*  (*•)  As  lt  *s  an  entire  Mafs,  that 
States,  fnrrounds  the  whole  Terraqueous  Globe  %  (2.)  As 
it  confifts  of  dijfimtlar  Parts ,  whiHt  it  either  lies 
open,  and  remains  one  with  the  reft,  or  elfe  is 
feparated  therefrom  by  being  included  in  our 
Glafles  or  VeflTels  ;  and,  (3.)  As  it  is  united  with, 
or  fixed  in  Bodies.  And  by  thus  examining  the 
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Of  Air, 

Parts  of  this  general  Fluid  in  different;  places* 
we  may  infer  the  nature  of  the  whole. 

Experiment  I. 

*Tkat  different  Effluvia  mix  and  form  Cloudy  ex  unite 

in  the  Atmofphere. 

$.  We  ijnftopped  a  Bottle  of  the  ft rong  Spirit  That  the 
of  Sea-Salt,  and  another  of  the  volatile  Spirit  of 
Sal  Ammoniac  ;  and  letting  the  Bottles  near  eachf^*™  re 
other,  the  Vapours  infenfibly  arifing  from  each rVa$9urs> 
met  and  formed  themfelves  into  a  very  grofs  vi- 
fible  Fume,  or  actual  Cloud,  that  continued  for 
fome  time,  but  afterwards  difappeared,  or  mixed 
more  intimately  with  the  Air  of  the  Room. 

6.  One  of  the  Liquors  here  employed  is  an 
acid  Spirit;  and  the  other  an  alkaline  one,  and 
being  mixed,  they  form  a  Species  of  neutral  Salt, 
or  Sal  Ammoniac.  And  as  their  Fumes  are  no 
other  than  fine  Parts  of  the  Liquors  themfelves* 
that  ftill  retain  their  Natures,  they  conftitute  this 
kind  of  neutral  Salt  in  the  Air. 

7.  That  fomething  of  the  fame  kind  will  na¬ 

turally  happen  in  the  Atmofphere,  appears  from 
hence,  that  all  Vegetables  produce  a  kind  of  vo¬ 
latile  Salt  by  Putrefuftion  ;  and  the  volatile  Salts 
of  putrefying  animal  Subftances,  no  lefs  than 
the  former,  naturally  go  up  into  the  Air ;  where 
fome  Proportion  of  Sea-Salt  rnuft  like  wife  be 
raifed  from  theEarth  and  Ocean  :  fo  that  ifthefe 
Particles  meet,  they  will  neceflarily  make  a  kind 
of  Ebullition,  and  unite  into  a  neutral  Subftance, 
in  the  Atmofphere  ;  which  may  hence  abound 
with  a  variety  of  acid,  alkaline  and  neutral  Salts, 
the  Signs  whereof  are  evident  difeovered  by 
the  Changes  they  make,  in  th  *  ’rs  of  dif¬ 
ferent  Bodies,  ...  -  - 

*  -  *  T  _ 
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8.  This  Experiment  therefore  may  fliew  to  the 
Eye  fomewhatof  the  phyfical  manner  wherein 
Clouds  and  Meteors  are  generated  in  the  Atmo- 
fphere  ;  and  teach  us  that  Salts  naturally  abound 
therein  :  whence  we  have  the  phyfical  Reafon  of 
many  Eflfedts  produced  by  the  atmofpherical  Air, 
m  the  animal,  vegetable,  and  mineral  Kingdoms, 
and  again  in  many  Chemical  Operations. 

9.  But  that  the  Atmofphere  not  only  fupports 
Vapours  or  Effluvia  raifed  into  it  from  the  Earth, 
but  aifo  preffes  upon  terreftrial  Bodies  by  its 
Weight,  appears  from  many  Pneumatical  Ex¬ 
periments  ;  of  which  kind  we  need  only  produce 
two  or  three  for  the  prefent. 


Experiment  II, 
That  the  Atmofphere  preffes  upon 

Weight . 


its 


2*  */L  ,  r0,  Th,IS  was  made  fenfibJe  t0  Hand  applied 
jh.  dofeon  the  top  of  a  hollow  metallic  Cylinder, 

or  King,  about  two  Inches  in  Diameter,  fet  upon 
the  Air-Pump  ;  for  when  the  Air  is  drawn  out 
of  the  Cavity  of  this  Ring,  the  Hand  upon  it 
will  be  remarkably  prefled  inwards,  and  feel  a 
confiderable  weight, 

1 1  >  The  EfFed:  was  likewife  fhewn  in  a  diffe- 
rent  manner  to  the  Eye,  by  breaking  a  piece  of 
at  Gkifs,  applied  clofe  to  the  top  of  the  fame 
metallic  Ring:  for  whilft  the  Air  was  drawn 
away  from  below,  the  Glafs  was  immediately 
crulhed  to  pieces,  and  made  to  fall  inwards,  with 
,,  _  a  loud  node  and  a  confiderable  force. 

mtS  n  I2arBe  idLes  this  Weight,  orPreflure,  the  Air 
”  «  Atmofphere  has  likewife  an  elaftic  Force, 
w  1c  is  no  lels  confiderable  %  as  appears  by  many 
Exampless  and  particularly  by  theiollowing/ 


Of  Air. 

Experiment  III, 

"that  Air  is  elastic ,  or  capable  of  forcings  difi endings 
or  freezing  Bodies  by  its  Spring . 

13.  We  included  a  little  Air  in  a  Bladder,  fo 
as  to  leave  it  almoft  flaccid  ;  and,  the  Neck  be¬ 
ing  clofe  tied,  put  it  into  a  Receiver,  and  then 
exhaufted  the  Air  out  of  the  Glafs,  (but  not  out 
of  the  Bladder ;)  upon  which  the  Bladder  im- 
mediately  fwelled,  and  appeared  as  if  full  blown: 
but  upon  re-admitting  the  external  Air,  the  Blad¬ 
der  was  prefen tly  fqueezMup,  or  contra&ed,  to^ 
its  former  Dimenfions. 

14.  The  fecond  and  third  Experiment  there¬ 
fore  fliew  that  the  Air,  or  Atmofphere,  both  in 
its  natural  unconfined  State,  and  when  certain 
Portions  thereof  are  included  in  Vefiels,  con¬ 
tinually  exercifes  a  gravitating  and  elaftic  Power, 
capable  of  producing  many  Effects ;  as  continue 
ally  prefling,  by  its  Weight  and  Spring,  all  the 
Bodies  we  know.  It  perpetually  prefles  upon  the 
Surface  of  the  Earth,  with  a  weight  equal  to  that* 
of  a  Column  of  Quickfilver,  whofe  Bafis  is  that 
Surface,  and  whole  Height  is  about  29  Inches, 
as  manifeftly  appears  by  the  Barometer. 

15.  Hence  the  Atmofphere  will  infinuate  itfelf 
into  the  open  Pores  on  the  Surfaces  of  all  Bodies, 
capable  of  receiving  its  component  Particles.  So 
that  the  Pores  of  many  Subftances,  which  to  our 
Senfes  appear  Vacuities,  are  full  of  common  Air  ; 
which  thus  produces  the  proper  EfFe6h  of  Air, 
in  Diftillations,  and  many  other  chemical  Ope¬ 
rations. 

16.  The  Atmofphere  alfo  as  a  Fluid,  mull 
3y  the  Laws  of  Hydroftatics  prefs  Bodies  equally 
every  way,  and  the  internal  Air  of  Bodies  acting 
within,  whilfl;  the  external  Air  a<5ts  without,  nu¬ 
merous 
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merous  phylical  Effects  are  hence  produced  if 
that  great  Laboratory,  the  Earth;  where  Bodies! 
thus  by  natural  Powers.,  and  Agents,  diffolve, 
putrify,  change,  and  are  carried  off  into  that  grand 
Repository  the  Air* 

TheEffefts ,  1 7*  And  thos  the  Atmofpheife itfel'f  be  inVffible* 
and  com -  yet  we  cannot  but  be  fenfible  of  the  Effedls  it' 

Nature  of  Proc^uces’  as  by  means  of  proper  Contri- 

thetUJitm-V2LnCQS  an<^  Obfervation,  rendred  fenfible  even  to; 
(i Mere .  the  Eye,  as  in  the  preceding  Experiments.  And 

thus,  tho*  the  Atmofphere  be  a  rairified  and  move- 
able  Fluid,  fo  that  Bodies  eafily  pafs  thro’  it; 
yet  broad  Surfaces  are  greatly  refilled  by  it* 
And  hence  its  Force,  as  a  refilling  Fluid,  be-l 
comes  .man i fell  in  high  Winds,  by  driving  and 
diffipating  the  Clouds,  and  all  kinds  of  Vapours 
and  Exhalations  ;  which  are  thus  mixed  in  with 
the  Mafs  of  the  Air,  fo  as  to  form  a  heterogeneal 
Fluid,  or  Chaos  of  infinite  Materials* 

v  (  ,  .  . .  ; . -  ,  •  vfij 

x  j  ■  ■ ' :  •  >  *  ' 1  ‘  * --‘vvhBJ 

Experiment  IV. 

fThe  ConfiruSt fan.  Nature ,  and  Ufe  of  the  common 

i Thermometer . 

- 

-  *  •  5'*/* 

•*  Vw  '  *  ' 

Thermo-  *8.  ( i .)  The  common  Thermometers  are 
meters  ex-  Glafs- Tubes  filled  with  tinged  Spirit  of  Wine, 
flawed,  and  graduated,  fo  as  to  Ihew,  by  the  riling  o t 
falling  of  the  Liquor,  the  Degrees  of  Heat 
whereto -it  is  expofed. 

19.  (2.)  Spirit  of  Wineds  chofe  for’this  purpofe,- 
becaufe  it  is  the  moll  rarifiable  Fluid  with  Heat, 
hitherto  known,  next  to  the  Atmofphere  itfelfi 
Derifer  Fluids  might  be  employed,  but  the  Di- 
vifion  would  then  be  lefs  ;  and  Water  is  unfit  for  | 
this jpurpofe,  .as  freezing  with  Cold. 

20*  '(3-)  Thefe  Thermometers  are  the  exadlelt 
InllrUments  hitherto  known  fo'r  meafuring  ofDe* 
grees  of  Heat ;  being  /filled  either  with  Alcohol*  < 

Brandy*  j 
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Brandy,  Oil,  orQuickfilver,  according  to  thefe- 
veral  purpofes  for  which  they  are  defigned  *. 

21.  (4.)  The  common  Thermometer  thews 
the  warmth  of  the  Air  \  and  that  it  always  con¬ 
tains  a  greater  or  lefs  Degree  of  Fire,  or  Heat : 
for  Spirit  of  Wine  has  never  been  found  to  freeze 
or  congeal  with  any  Weather,  or  in  any  Climate  * 
but  riles  and  falls  in  the  Tube,  as  the  Weather 
is  more  or  lefs  hoc  ;  with  regard  to  which  alfo 
the  Atmofphere  frequently  varies. 

Experiment  V. 

$0 determine  the  Proportion  of  Water  contained  in  an 
affigned  Portion  of  the  Atmofphere . 

22.  Having,  by  means  of  the  Air-Pump,  and  pfater  m 
an  exadt  Pair  of  Scales,  found  the  weight  of  2.  the  Air. 
certain  quantity  of  Air,  contained  in  a  large  Glafs 
Veffel ;  we  included  therein  a  known  weight  of 
well-dried  Potential  Cautery  (whofe  Property  it 

is  powerfully  to  attradl  the  Moiflureof  the  Air  ;) 
and  kept  this  Velfel  dole  flopped  for  feveral 
Hours  during  which  time,  the  Potential  Cautery 
was.  grown  wet :  in  which  flate  being  weighed 
again,  .we  found  a  confiderable  Increafe,  which 
mull  either  be  owing  to  the  Water  attradled  out 
of  the  Air  in  the  Glafs  *,  or  to  a  Condenfation  of 
the  Air  itfelf  into  an  aqueous  Fluid  :  for  fuch  a 
Fluid  might  now  by  Dillillation  be  obtained  from 
the  Matter  thus  run  per  deliquium 

23.  There  is  forne  room  to  fufpedl,  that  if  this 
Experiment  were  made  in  perfedlion,  a  weight  of 
Water,  almoft  equal  to  that  of  the  Air  included 
»n.  the  Velfel,  might  be  thus  obtained,  which 
frnght  prove  a  very  extraordinary  Difcovery  \  and 

. .  ■  _ _ _ * _  fhew 

*  See  Lett. 'll.  §.46. 

The  Experiment  was  not  made  with  all  the  requihts 
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{hew  what  Tome  have  endeavoured  to  prove,  that 
the  Matter  of  common  Air  is  little  more  than 
Water 

24*  That  much  Water  muft  needs  be  con¬ 
tained  in  the  Air,  appears  evident  from  the  quan¬ 
tity  daily  exhaled,  by  the  Sun,  from  the  Ocean, 
the  Rivers,  and  the  whole animal,  vegetable,  andj 
mineral  Kingdoms.  Arid  afc  the  Water  fo  raifed 
into  the  Atmofphere  muft  neceflarily  mik  and  join 
with  the  faline  and  other  Particles  it  there  meets 
with,  and  is  capable  of  diftolving  *,  hence  the! 
Water  of  all  our  Springs,  Rivers,  and  the  Ocean) 
Itfelf  is  impregnated  with  infinite  Matters,  that 
little  appear  in  Water.  And  poflibly  to  give  the) 
animating  or  vivifying  Spirit  to  Water,  it  is  phy- 
fically  neceflary,  that  it  fhould  be  perpetually  re¬ 
fined  or  refrefhed  by  this  kind  of  Diftillation, 
or  recruited  and  new  impregnated  with  the  Ef¬ 
fluvia  or  fine  Particles  of  all  the  Bodies  floating 
in  the  Atmofphere ;  after  the  fame  manner  as  a 
fkilful  Operator,  to  give  his  diftilled,  Waters  the 
finer  Impregnation,  iufpends  a  proper  Mixtun 
of  Ingredients,  in  the  Head  of  his  Still. 


Experiment  VI. 

That  a  Refrefhment  or  Renewal  of  Air  is  necejfar 

to  Life . 


Treflj  4ir  25.  If  an  Animal  or  Plant  be  long  continuec 
required  jn  Che  fame  quantity  of  clofe,  unchanged,  or  un 
rarion.1*  re^efhed  Air  *,  they  will  languiflh  and  expire 
much  after  the  fame  manner  as  Fire  would  do 
by  a  kind  of  Suffocation  f. 

26.  Hence  it  appears  that  the  Air,  which  ha 
once  ferved  for  the  Refpiration  either  of  an  Ani 
mal  or  Vegetable,  is  unfitted  for  the  fameOffio 


again 


*  See  the  Lord  Bacon's  Natural  Hiftory  of  Winds,  faJJiM 
t  See  Left,  II.  J.zp,  &  alibi,  fajpm. 
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again,  till  it  be  recruited  *,  as  it  feems  to  be, 
by  mixing  with  the  open  Atmpfpherical  Air. 

Every  Man  is  computed  thus  to  defpoil  a  Gallon 
of  Air  in  a  Minute  %  whence,  if  the  number  ^  of 
Animals  and  Vegetables  on  Earth  be  conlidei  d, 
it  fliould  feem  that  the  whole  Armofphere  mult 
in  time  be  defpoiled,  unlefs  iome  natural  means 
were  uled  to  prevent  it.  And  to  conlidei  the 
matter  attentively,  one  might  fufpedt  that  the 
Particles  of  infinite  Materials  ferment*  together  m 
the  Atmofphere,  and  produce  a  certain  Spirit or 
fine  vivifying  Subftance,  that  thus  renovates  and 
invigorates  the  whole  Mafs,and  renders  it  again  lit 
for  Refpiration,and  the  Suften cation  of  all  Natural 
Bodies.  And  hence  perhaps  it  is,  that  no  ill  ef- 
fedls  are  ufually  felt  from  that  immenfe  quantity 
of  grofsSmoak  continually  difcharged  into  the 
Atmofphere  of  large  Cities.  All  Bodies  fuller  a 
kind  of  Tranfmu cation,  and  may  by  the  efta* 
blifhed  Courfe  of  Nature  go  the  fame  rounds  a- 
gain.  And  hence  alfo  no  wonder  that  Air, 
when  it 'is  fo  richly  impregnated  with  Water, 

Soot,  Smoak,  Salts,  Oils,  Kitchen  Exhalations, 
tSc.  fhould  prove  in  fome  degree  N  Uti  imentak 

Experiment  VII. 

That  loofe  Air  is  contained  in  Fluids. 

27.  We  feverally  put  Water,  Small-Beer  and  Mr  m  Li 
Brandy,  into  an  Air-Pump  Receiver,  and  ex- - 
haulting  the  Air,  obferved  numerous  Bubbles  to 

arife  and  efcape  from  eacn  Liquor  ;  or  burft  upon 

the  Surfaces  thereof.  _  ; 

28,  And  in  like  manner  is  Air  diicharged 
from  Liquors,  by  boiling  them  over  the  Fire: 

This  is  pradlifed  upon  W  a  ter,  in  order  to  mak*- 

E  ir 


*  See  led.  VII.  pa  Ami. 
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it  afford  Ice  without  Blebs  or  Bubbles  $  and  a- 
gain  upon  Oil,  defign’d  for  Thermometers ,  &c. 
But  by  (landing  open,  fuch  Liquors  as  have  been 
thus  difcharged  of  their  loofe  Air,  will  be  found  to 
recover  it  more  •,  as  if  loofe  Air  were  a  kind  of 
natural  Ingredient  in  Liquor. 

Experiment  VIII.  ; 

That  the  external  Air  may  promote  Solution . 

The  Air  29.  We  fet  fome  Spirit  of  Sal  Ammoniac,  and 
may  pro -  Copper-Filings  in  vacuo  ;  and  compared  this  with  a 
Tion  S°  Parcekftanding,  for  the  fame  time, in  the  open 
Air  :  that  in  vacuo  had  not  coloured  its  Menftruum » 
whilft  that  in  the  open  Air  afforded  a  rich  blue 
Tin&ure.  Hence  it  appears,  that  the  free  accefs 
of  the  external  Air  may  promote  Solution  in  fome 
Cafes  where  it  feems  to  adl  by  increafing  the 
Motion  or  A&ion  of  the  Menftruum. 

Experiment  IX. 

Thai  the  external  Air  does  not  promote  Solution  in 

all  Cafes.  ;i'  \  ’  || 

Jo  me  "cafeA.  ^°*  ^Pon  two  Drams  of  whole  Crabs  Eyes,  j 
mly.  '  tn  vacuo,  we  pour’d  two  Ounces  of  diftilled  Vine¬ 
gar,  firft  boiled  to  get  out  the  Air.  A  great  E- 
bullition  was  immediately  produced,  the  Gage 
funk,  and  Air  was  generated.  j 

31.  Upon  comparing  this  with  the  fame  Expe¬ 

riment  made  in  the  open  Air  *,  we  fpund  that  the 
Ebullition  was  much  greater  in  iacuo,  than  in 
the  open  Air.  I  . 

32.  Hence  we  learn,  that  Air  may  be  generated 
upon  the  mixture  of  certain  Bodies,  vvhere  it  did 
not  appear  before. 
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33.  But  this  kind  of  Experiments  tnuft  be 
made  with  Caution,  the  quantity  of  Air  thus  ge¬ 
nerated  in  fome  cafes  being  able  to  raife  the  Re¬ 
ceiver,  and  throw  it  to  a  confiderable  diftance. 

34.  There  is  wanting  an  Account  of  all  the 
mixtures,  that  will  produce  Air  in  fo  violent  a 
Degree  ;  among  them  may  be  reckon’d  Oil  of 
Vitriol,  with  Oil  of  'Tartar  per  deliquuimy  Aqua* 

Fortis ,  with  Iron  Filings,  Spirit  ot  Nitre,]  Oil 
of  Caraway, 

35.  And  thus  Air  may  be  generated  betwixt 
Solids  and  Fluids ;  and  betwixt  Fluids  and  Fluids, 
by  bare  mixture.  The  following  Experiment  will 
fliew,  that  Air  may  be  extricated  out  of  Solids  * 
and  makes  a  conflituent  part  thereof. 

Experiment  X. 

That  Air  enters  the  Compofition  of  Solid  Bodies* 

36.  We  put  a  Piece  of  hard  Tallow  into  an  Iron  Air  in  $&* 
Retort  with  a  long  neck  ;  then  laying  the  large lldi' 
end  of  the  Retort  in  a  naked  Fire,  and  plunging 

the  fmall  one  into  Water,  we  diitilled  in  the  ufual 
manner  ;  and  obferved  that  large  Bubbles  of  Air 
continually  rofe,  anddifcharged  themfelves  thro’ 
the  Water  into  the  Air  of  the  Room.  Then  at 
length  ceaftng  the  operation,  and  collecting  all 
the  vifible  matter  left  behind,  or  come  over  into 
the  Water,  we  found  a  very  confiderable  lofs  ol 
weight,  owing  to  the  Air,  feparated  or  forced 
by  the  ftrong  heat  from  the  reit  of  the  Tallow  *. 

37.  If  it  be  objected,  that  the  lofs  of  weight, 
might,  in  great  meafure,  be  owing  to  the  Iron  of 
the  Retort,  which,  when  hot,  has  the  property 
of  drinking  in  Oil,  or  Tallow  ;  it  may  beobfer^ 

E  2  ved. 


*  The  Experiment  was  not  macU  with  requifite  Care  and 
Caution. 
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ved,  (i)  that  thecffedl  is  nearly  the  fame. when  an 
Iron  Retort  is  employed,  that  has  been  ufed  for 
the  fame  operation  before*,  (2)  that  the  Ex¬ 
periment  anfwers  proportionably  when  made  in 
Glafs ;  (3)  that  other  Bodies  befides  Tallow  5 
particularly  Hartfhorn,  Bone,  Tartar,  &c.  yield 
plenty  of  Air,  when  treated  in  the  fame  manner : 
(4)  as  there  is  fo  large  a  quantity  of  Air- 
Bubbles  difcharged  in  the  Operation,  and  as  Air 
is  proved  to  be  a  ponderous  Body  *  ;  the  lofs  of 
weight  may  be  fairly  attributed  to  the  efcape  of 
the  Air.  But  (5)  a  proper  Gage  may  be  contrived, 
to  determine  the  exad  proportion  of  the  Air, 
thus  feparated,with  refpedt  to  the  original  Matter, 
or  Subject  employed  +. 

38.  This  Experiment  is  of  great  importance 
in  Natural  Philofophy  and  Chemiftry.  When 
fully  verified  and  duly  profecuted,  it  may  fhew 
(1)  that  all  natural  Bodies  confifl:  of  a  very  large 
proportion  of  Air  ;  as  one  part  of  their  orignal 
Compofition.  (2)  That  Air  is  neceffarily  required 
to  the  Formation,  and  Growth  of  Animals,  Ve¬ 
getables  and  Minerals.  (3)  That  when  Bodies  are 
diflolved  or  refolved,  a  great  part  of  them  turns 
into  Air  again ;  as  when  a  Candle  is  burnt  out, 
or  Fuel  confumed  ;  or  as  when  Vegetables,  Ani¬ 
mals  and  Minerals  ferment,  putrefy  or  corrupt  j 
or  as  when  Bodies  are  chemically  analyfed,  or 
treated  by  Heat. 

39.  (4J  That  the  Matter  which  in  the  Diftilla- 
tion  of  Hartfhorn,  Tartar,  and  many  other 
things  explodes  and  puffs  thro*  the  Luting,  or 
fometime?,  when  confin’d,  burfts  the  Glaffes  or 
Vefiels,  is  the  Air  fetfree  by  the  Heat. 

•  40. 


-  *  See  above'  Exp.  II. 

+  See  Mr.  Hale's.  Vegetable  Statieks ,  under  the  Analyfis 
of  the  Air- 
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40.  (5)  That  the  Air  thus  naturally  conden- 
fed,  conftituted  and  intermix’d  as  a  conflituent 
part  in  Bodies,  has  a  great  lhare  in  their  diftolu- 
tion  \  when  being  violently  rarified,  it  breaks 
the  parts  in  pieces,  where  it  pafTes  and  flies  off. 

41.  (6)  But  leaving  the  Experiment  to  be 
further  verified,  and  made  general,  if  capable 
thereof ;  we  fhall  anticipate  no  more,  but  pro¬ 
ceed  to  reap  the  Fruits  of  the  prefent  Enquiry. 

II. 

Axioms  and  Canons  derived  frotn  the  Enquiry, 

1.  We  learn  from  the  preceding  Enquiry,  that 
the  Atmofphere,  confidered  as  a  Whole,  and  a- 
gain  as  confifting  of  an  infinite  Number  of  Ingre¬ 
dients  ;  is  the  Phyfical  Caufe  of  numerous  Effects, 
not  only  in  the  Air  itfelf,  but  likewife  upon  the 
Surface  of  the  Earth,  in  the  fubterraneal  Regions, 
in  the  exercife  of  numerous  Arts,  and  particular¬ 
ly  in  Chemical  Operations  *. 

2.  That  it  is  the  phyfical  Office  and  Ufe  of 
the  Atmofphere,  to  affift  in  railing  the  Vapours 
and  Exhalations  of  the  Earth  +  s  and  ferve  as  a 
general  Matrix  for  them  4  ;  wherein  they  are 
ail  blended  together,  and  fermented,  or  feme 
way  changed  in  their  Nature,  fo  as  to  perform 
new  Offices,  or  recruit  the  Vegetable,  Animal 
and  Mineral  Kingdoms,  when  fuch  enriched  ‘ 
Vapours  fallback  again  in  Rain  or  Dew  to  the 
Earth  ]|. 

3.  That  it  is  the  Nature  of  Air  to  infinuate 
itfelf  into  Fluids  **,  unite  and  fix  in  Solids,  fo  as 

E  3  natu- 

*  See  above  Exp.  II.  III.  IV.  V.  VI.  VII.  VIII.  IX,  X, 

4  Sec-Exp.  I. 

4  See  Lett.  I.  §.  1 6. 

If  See  §.  27,  2 6.  &  alibi  pafiira. 

**  27,  28, 
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naturally  to  make  a  conftituent  kart  of 
both  *. 

4.  Hence  may  be  conceived  in  general,  how  all 
the  Changes  happen  in  this  great  Chaos  the  At- 
mofphere  ;  viz.  according  as  floating  Particles  of 
different  kinds  chance  to  meet,  fo  as  to  form 
confiderable  Aggregates  or  Collections  *,  and  ac¬ 
cording  as  thqy  are  favoured  by  the  requifite  De¬ 
gree  of  Heat,  Cold,  Drynefsor  Moifture.  So,  for 
example,  a  Cloud  of  nitrous  Spirit,  meeting  with 
a  Cloud  of  oily  Particles,  might  fuddenly  pro¬ 
duce  Corufcations,  as  in  the  mixing  of  Spirit  of 
Nitre  and  an  eflfential  Oil  f.  And  in  this  man-  1 
per  may  the  Generation  and  Phenomena  of  all 
the  Meteors  be  chemically  explained.  And  thus 
the  occurfion  of  various  Parts  of  different  Bodies  1 
in  the  Atmofphere  may  be  the  Caufe  of  the  Me¬ 
teors,  fiery  Winds,  Explofions,  Thunder,  Light¬ 
ning,  the  Aurora  Borealis,  and  other  Phaenome- 
na,  which  we  can  imitate  by  certain  mixtures, 
in  the  way  of  Philofophical  Chemiftry  4. 

5.  That  the  Atmofphere  is  an  Univerfal  In- 
ftrument,  both  in  the  hand  of  Nature  and  Art, 
for  producing  Effects,  whether  on  the  Surface  of 
the  Globe,  in  the  Bowels  of  the  Earth,  in  the 
Air  itfelf,  in  the  Laboratory,  or  in  other  human 
Works  [j.  Thus  it  caufes  Fire  to  burn,  and 
Bellows  are  but  Engines  to  convey  it  thro9  our 
Fires. 

6.  That  as  Air  defcends  and  a<5ls  more  forci¬ 
bly  in  the  fubterraneal  Regions,  than  upon  the 
Earth’s  Surface,  on  account  of  its  greater  denfity 

there. 


*  l'2hz\ 36,  37,  33- 

4  See  Exp.  1. 

4  See  M v.Lemcry's  Philoiophicaland  Chemical  Explana¬ 
tion  of  Subterraneous  Fires,  Earthquakes,  Hurricanes,  Thun¬ 
der  and  Lightning,  in  the  French  Memoirs,  Anne  I'ja-o. 

||  See  the  whole  Ltciure  pajfim.  See  alfo  Lift.  I.  pujfitir. 
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there,  and  the  fubterraneal  Heat  j  hence  Vulca- 
nos  and  more  violent  Fires  may  happen  there, 
than  upon  the  Earth’s  Surface *  *.  And  poflibly 
this  greater  Heat  and  Power  of  the  Air  below, 
is  neceflary  to  the  production  of  Minerals  and 
Metals  f . 

7.  Hence  we  may  learn  the  Phyfical  Caufe, 
why  diftilled  Aromatick  Oils  lofe  their  Native 
Spirit,  grow  thick,  and  terebinthinate  in  the 
open  Air  5  why  Wines  grow  flat,  or  lofe  their 
brisknefs ;  why  pale  volatile  Urinous  Spirits 
grow  red  *,  why  Mineral  Waters  lofe  their  virtue 
in  the  open  Air  \  and  how  in  all  refpeCts  Air  has 
a  powerful  Influence  upon  Liquors  ;  as  being  a 
dry  Fluid  in  brifk  Motion,  fo  as  eaflly  to  lay 
hold  of  and  carry  off  all  the  fubtiie  and  molt 
moveable  volatile  parts  of  Fluids leaving  the 
grofler  behind,  and  thus  changing  the  Texture, 
Colour  and  Confidence  thereof 

8.  That  the  Atmofphere  is,  perhaps,  the  mod 

compounded  and  diflimilar  Mafs  in  Nature ; 
confiding  of  an  Eladic  part,  and  the  Vapours 
and  Exhalations  arifing  from  all  the  folid  and 
fluid  Bodies  of  the  Globe,  Salts,  Oils,  Mine¬ 
rals,  Metals,  ||. 

9.  That  the  Au*  is  the  caufe  of  numerous  Ef¬ 
fects,  ill  afcribed  to  other  Oaufes  by  the  ancient 
Chemifls,  who  for  want  oi  the  Air-Pump  and 
other  Contrivances,  were  ignorant  of  the  genuine 
Properties  and  EffeCls  of  the  Air  **. 

10.  That  the  component  parts  of  the  Atmo¬ 
fphere  are  coarfer  than  thofe  of  Fire.  For  the 

E  4  com- 

.  .  1  - 1  —  - 

*  See  Left.  II. 

f  See  above,  Exp.  X.  See  a!fo  the  Lecture  on  Metallurgy 
hereafter . 

£  See  Exp.  I.  VI.  IX.  Sc  §.  i3. 

II  See  Exp.  I.  &c.  ' 

**‘See  Exp.  VIII.  IX.  X. 
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component  parts  of  .the  Atmofphere  will  not  pals  i 
thro*  Glafs  *,  Stones,  Metals,  &c.  as  Fire  does.  : 
Hence  the  Air  may  be  artificially  excluded  from 
many  Bodies  f  j  and  Water,  Lixiviums,  Oils,  ; 
&c.  pafs  where  Air  cannot  ;  as  we  fee  in  Blad¬ 
ders,  Wet-Leather  of  the  Air-Pump,  &c. 

1 1 .  T hat  the  Atmofphere  is  continually  at  work 
upon  all  the  Bodies  fubjedl  to  its  Power, in  the  way 
of  a  Menftruum-,  whence  Iron  (landing  in  the  open 
Air,  is  corroded  ;  imperfedl  Glafs  diffolved  ;  Salts 
and  Sugars  run  into  Liquor  •,  and  the  Bodies  of 
Animals,  Vegetables  and  Minerals  prey’d  upon  [j. 

12.  That  there  is  a  continual  Reciprocation 
betwixt  the  Earth  and  the  Atmofphere  $  they 
mutually  diftilling,  as  it  were,  or  precipitating 
matters  from  one  into  the  other.  Thus  the  Earth, 
by  the  Sun’s  Heat,  fublimes  fome  parts  of  all  j 
things  into  the  Atmofphere,  and  the  Atmofphere 
again  precipitates  them  to  the  Earth  **. 

13.  That  the  different  Succefs  of  Chemical 
Operations  may  be  greatly  owing  to  the  parti¬ 
cular  Vapours  or  Effluvia  floating  in  the  Labo¬ 
ratory  ;  where  fuch  Operations  are  performed  d~f. 
Thus  if  Salt  of  Tartar  be  run  per  deliquiu?n , 
where  Vinegar  is  diftilling,  it  becomes  regenera¬ 
ted  Tartar ,  a  thing  very  different  from  that  in* 
tended. 

14.  As  Air  always  adheres  to  the  Surface  of 
Bodies,  and  as  the  Surface  of  Bodies  is  enlarged 
by  pulverizing  |j|]  ,  when  we  would  exclude  Air 

in 


*  See  Exp.  II.  III.  VII,  VIII.  3X. 
t  See  Exp.  II.  III.  VII.  VIIL"  IX. 
j)  See  Exp.  I.  II.  V.  VI.  VII.  VIII,  IX.  See  alfo  below. 
Ax.  20. 

**  See  Exp.  I.  &  Lett.  I.  pafjim. 

See  Exp.  I. 
f!;J  Sec  Exp.  II. 
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n  Chemical  Operations,  the  Subject  Ihould  not 
)c  pulverized. 

15,  That  the  open  Air  has  a  powerful  Effica- 
:y,  in  many  Chemical  Operations  ♦,  especially 
n  Mixture  *,  where  it  often  afts  mechanically 
3y  its  Weight  and  Motion,  as  in  the  mixing  of 
Ji\  of  Turpentine  with  Salt  of  Tartar,  which 
foes  not  fucceed  in  vacuo ,  or  in  high  mountainous 
places. 

1 6.  That  the  Accefs  of  Air  is  not  neceifary  to 
tertain  Fermentations,  or  Ebullitions  and  Solu¬ 
tions  j  fome  of  them  proving  more  violent  in 

vacuo ,  than  in  the  open  Air 

iy.  That  no  Degree  of  Cold,  or  Condensa¬ 
tion,  has  hitherto  been  able  to  deprive  Air  of  its 
fluidity,  or  render  it  confiftent  ||.  If  there  were 
fuch  a  Power  exerted  in  Nature,  it  would  deftroy 
ill  Animals  and  Vegetables,  and  perhaps  hop 

the  growth  of  Minerals  **.  . 

1 8.  By  comparing  the  prefent  Enquiry  with 
the  preceding  •,  it  appears  that  Fire  cannot  fepa- 
rate  Oil  from  Bodies,  without  the  admiffion  oi  tne 
free  Air.  Whence  in  the  roaft.ing  of  fulphure- 
ous  Ores,  or  obtaining  of  white  Allies  from 
Bones  or  Vegetables,  we  are  dire&ed  to  ufe  an 
open  Air,  as  well  as  a  naked  Fire. 

19.  That  the  Air  is  in  a  kind  of  perpetual 
Motion  +4.  Whence  it  performs  all  thofe  natu¬ 
ral  Offices,  that  cannot  be  performed  in  a  Va¬ 
cuum.  Thus  leaven’d  Palte  will  not  ferment  or  rile, 
nor  Wine  work,  nor  Fleffi  putrely,  nor  fruit 
corrupt,  after  the  ufual  manner,  when  place  in 
vacuo. 


*  See  Exp.  VIII, 

•f  See  Exp.  IX. 
jj  See  Exp.  IV. 

**  See  Exp.  VI.  8c  X. 

See  Exp.  I.  2c  IV.  See  alfo,  Ax.  ia,  8c  i?« 
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20.  Th&t  as  all  kinds  6f  Particles  naturally 
float  in  the  Air  *,  the  Air  may  on  this  account 
ad  as  an  universal  Menftruum  ;  and  in  time  dif- 
folve  any  Body  expofed  to  its  adion  *  becaufe  in 
tradof  Time,  the  Particles  capable  of  difiblving 
it  muft  neceflarily  come  at  it  f. 

21,  That  many  Arts  maybe  afiTifted,  or  car¬ 
ried  onto  better  advantage  in  fome  places  than 
in  others,  by  the  means  of  certain  Particles 
floating  in  the  Air  of  one  place  more  than  ano¬ 
ther.  Thus  ’tis  faid  that  the  Scarlet  Dye  is  better 
ftruck  at  Leyden ,  than  in  other  Places  of  Hol¬ 
land ,  where  the  Water  and  Atmofphere  are 
impregnated  with  the  Effluvia,  Exhalations,  or 
fine  Particles  of  the  Dye  ||. 

23.  Hence  alfo  we  are  direded  to  chufe  pro¬ 
per  Seats  for  Health,  and  Habitation,  as  well 
as  for  Operations  and  the  Exercife  of  Arts  **. 

,1  ..  ..  - -  -- - — *  - 1 - nr— J 

*  See  J Exp.  I.  8c  alibi  puffim, 

f  See  Ax.  II. 

I)  See  Exp.  I.  8c  alibi  pajftm, 

**  There  are  various  ways  of  trying  the  Whole-* 
fomenefs  or  Unwholefomenefs  of  Airs  and  Places;  as  by 
finding  their  Degree  of  Moifture  feveral  ways ;  by  theChanges 
of  Colour  produced  in  white  Linen,  or  ftained  Paper,  left  out 
in  the  Air ;  by  expofing  Copper-Plates,  to  fliew  the  Colour 
of  the  Vitriol,  that  wou’d  thus  be  made;  and  many  other 
Expedients  might  be  contriv’d  for  that  purpofe.  [See  Mr. 
Hoyle's  Natural  Hiftory  of  the  Air.] 
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LECTURE  IV. 


CONTAINING, 

The  Solid  or  Earthy  Matters  of  the  Ter -* 
refirial  Globe y  clajfed  and  examined,  un¬ 
der  (i.)  Garden  Earths ;  (2.)  Bolar 
Earths*,  (3.)  Saline  Earths ;  (4.)  Sul¬ 
phureous  Earths  5  (5.)  Stony  Earths  5 
and  (6.)  Metallic  Earths . 


WE  now  come  to  enquire  into  the  Solid  The  su&- 
or  Earthy  Contents  of  the  Globe  -jec1' 


more  particularly  into  the  Parts  concerned  in 
Vegetation. 

2.  We  fhall  begin  with  the  Earth’s  Surface; 
and  defcend  down  gradually,  fo  far  as  Men  have 
hitherto  dug. 

3.  The  Earth’s  Surface  is  generally  found  co -The  Upper 
vered  with  Verdure,  or  a  Vegetable  Coat, 

in  fome  places  with  Sand,  Duff  or  Mud. 

4.  Under  this  Superficial  Coat,  there  ufually 
lies  a  Bed  of  Mould,  or  Underturf- Earth  ;  of 


different  depths,  from  one  foot  to  two,  three  or 
more,  in  different  places.  (1.)  This  Mould,  or 
Underturf-Earth,  is  the  proper  Matrix  of  Vege¬ 
tables  ;  and  will  come  to  be  firft  examined  in 
order. 


5.  We  fhall  next  proceed  to  the  other  Species  The  species 
of  Earths,  that  lie  below,  viz.  (2.)  the  Bolar  Earths. 
(3.)  the  Saline;  (4/)  the  Sulphureous ;  (5.)  the. 

Stony  ;  and  (6.)  the  Metallic.  For  under  thefe 
fix  general  Claffes,  we  apprehend  that  all  the 

Earthy 


) 
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Earthy  or  Solid  Matters  of  the  Globe  may  be 
ranged. 

6.  It  will  therefore  be  our  endeavour  to  give 
a  general  Example  of  the  method  of  treating  e~’ 
very  Species  $  fo  as  to  difcover  their  Natures* 
Offices  and  Ufes. 

Experiment  I. 

^be  farther  Andy  ft  s  of  G  ar  den- Mould  or  Under  turf  - 

Earth  hy  IVater  *. 

7»  (r.)  We  took  four  pounds  of  frefh,  black 
and  crumbly  Garden-Mould,  efteemed  the  belt 
fort ;  and  what  had  lain,  for  a  Year,  expofed  to 
the  Atmofphere,  and  not  been  exhauftea  in  Ve¬ 
getation. 

(2.)  This  Mould  we  elixated,  in  fair  and 
freffi  boiling  Water  *,  till  all  that  was  capable  of 
difiolving  therein  was  got  out,  or  imbibed  by 
the  Water.  ' 

(3.)  Having  thus  obtained  a  Lixivium  or  So¬ 
lution  of  our  Subject;  we  filtred  it  thro*  thick 
doubled  Paper,  in  order  to  obtain  it  tranfparent, 
and  at  leaft  free  from  any  grofs  terreftrial  parts, 
that  might  otherwife  lodge  therein. 

(4.)  This  Solution  therefore,  contains  all  the 
parts  of  the  Subjed  that  are  foluble  in  boiling 
Water  f. 

(5.)  To  bring  thefe  parts  nearer  together,  that 
they  might  manifeft  themfelves  to  the  Senfes, 
and  particularly  to  the  Talte  ;  we  exhaled  away 
the  more  aqueous  Fluid  in  the  form  of  Vapour. 

(6.)  Then  comparing  the  concentrated  Solu¬ 
tion,  with  a  portion  of  the  former,  that  re- 

•  mained 

*  See  Left.  I.  Exp.  I. 

+  See  Left,  I.  £Xp.  1/ 
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mained  uneVaporated,  we  found  ic  tafte  niani- 
feftly  ftronger  or  more  faline. 

(j.)  To  gain  a  fuller  Information,  we  evapo¬ 
rated  a  portion  (till  higher  ;  and  fet  it  to  cry- 
ftallize,  to  fee  if  any  Salt  wou’d  fhoot  *. 

(8.)  To  a  part  of  the  filtred  Solution,  we  ad¬ 
ded  Syrup  of  Violets,  &c.  to  difcover  whe¬ 
ther  the  Solution  was  acid,  alkaline  or  neutral  > 
and  found  it  rather  the  latter  *f . 

(9.)  We  wafhed  the  remaining  terreftrial 
Matter  in  feveral  Waters,  every  time  decanting 
the  upper  muddy  Liquor,  after  a  little  Handing, 
in  order  to  procure  the  pure  Sand  contained  in  the 
Mould  ;  and  found  the  Sand  to  be  a  large  pro¬ 
portion  of  the  whole. 

8.  This  Experiment,  or  rather  Combination 
of  Experiments,  fhews  us  a  method  of  refolving 
the  matrix  Earth  of  Vegetables,  into  its  confti- 
tuent  parts  *,  without  altering  their  natural  Form 
and  Properties.  Whence  it  fhould  feem,  that  a  true 
Judgment  might  be  formed  of  Moulds,  both  in 
general  and  particular,  fo  far  as  this  Information 
reaches  *,  and  a  Rule  be  obtained  for  their  arti¬ 
ficial  Mixture  or  Compofition.  Thus  we  find 
the  Mould  under  Examination  contains  a  certain 
proportion  of  fine  Earth,  capable  of  being  fuf- 
pended  in  Water  *,  much  more  of  a  grofier  hea¬ 
vier  part  that  readily  finks  in  Water  *,  perhaps  a 
little  neutral  Salt ;  and  a  large  proportion  of 
Sand.  Hence  if  this  Mould  had  come  from  the 
Ifiand  Ceylon ,  for  infiance,  and  there  ferved  for 
the  growth  of  Cinnamon  *,  we  might  be  diredted 
by  this  Analyfis,to  make  or  mix  lip  a  Mould  that 
fhould  refemble  it,  for  producing  Cinnamon  in 

England . 

.  1  1  . . . — . .  1 

*  The  Suc/efs  was  not  carefully  noted. 

t  See  the  Method  of  examining  Mineral  Waters,  in  the 
following  letturs. 
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England.  But  to  render  the  Experiment  fuccefs- 
ful,  no  lefs  regard  muft  be  had  to  the  State  and 
Ingredients  of  the  Atmofphere,  than  to  the  State 
and  Ingredients  of  the  Soil  *. 

9.  To  render  the  prefent  Experiment  more  in- 
ftru&ive,  and  ufeful,  for  difcovering  the  Prin¬ 
ciple  of  Vegetation,  and  the  Nature  of  Earths 
and  Plants  5  it  were  proper  to  compare  it  with  a 
fimilar  Analyfis  of  certain  Vegetable  SubjcQs^ 
Thus  by  bruifing  a  tender  Plant,  elixating  all 
its  foluble  Parts  with  warm  Water,  exhaling  the 
fuperfiuous  Moifture,  and  fetting  the  remainder 
to  cryftallize,  we  obtain  the  native  faline  part 
of  the  Plant,  in  the  form  of  a  folid  Salt,  which 
appears  either  of  the  tartareoUs  or  nitrous  kind, 
according  to  the  Nature  of  the  Plant 

10.  And  tho*  any  Alkaline  Plant,  as  Crefles, 
were  watered  in  its  growth  with  a  Solution 
of  Nitre,  which  upon  Diftillation  affords  much 
acid  Spirit  •,  the  Plant  would  ftill  prove  alkaline  : 
and  the  fame  holds  of  every  Plant  and  Salt  hi¬ 
therto  tried  |{.  Whence  there  appears  to  be  a 
power  in  Plants,  of  changing  any  other  Salt 
into  their  own.  And  hence  we  find,  upon  Expe¬ 
rience,  that  Compofts  abounding  in  Sea-Salt, 
Nitre,  or  urinous  Salts ;  all  agree  to  promote 
Vegetation. 

u.  But  as  there  may  be  certain  more  fixed 
parts  naturally  contained  in  Mould,  than  will 
diffolve  in  boiling  Water  ;  and  as  thefe  parts 
may  poflibly  be  loofened,  digefted  and  rendred 
capable  of  afcending  into  Vegetables,  by  the 
_  long- 

*  See  Lea.  hi. 

t  See  M.  Homberg’s  Paper  upon  the  Nature  of  Vegetable 
Salts.  Memoir,  fie  I’Aeetd.  An.  1 699. 

jj  I  could  wifli  the  Experiment  tried  with  Sugar,  Alum, 
Pot-Afh,  (j>c.  both  in  Alkaline  and  acid  Vegetables.  But 
Care  fliould  be  taken,  not  to  uie  too  much  of  the  Salts*  ; 
which  wou’d  deftroy  the  Nature  of  Mould. 
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Jong-continued  Aftior*  of  the  Sun  and  Atrao- 
lpbere  ;  it  may  be  proper  to  try  a  more  powerful 
Anatyfis  of  the  fame  Subject, 


*  >.  *  t  •  V  •  '  •  \  *  *  J  rf  7  \  J  \  >  /  ■  ’  i  •  .  '  *  T  1  fc 

n  Exfimmment  II.  f 

The  Analyfes  of  Garden- Mould  by  Fire . 
ifprn  31  eonsrf  bn/  ■.  3 

12.  Having  weighed  two  pounds  of  the  lame  B 
kind  tof  Virgio-Mppld  asin.the  preceding  Experi¬ 
ment,  we  put  fi;  into  an  Earthen*  Retort, ;  and 
committed  it  to  a  naked  Fire,  working  hy  flow 
Degrees  of  Heat  into  a  GfalVReceiver  •  at  laft 
keeping  the  Retort  ignited,  for  fame  tifne.  There 
came  over  ( i .}  a  Water  ;  (2 .)  an  Gil  4  and  (3 . ) 

a  volatile  Spirit  a InriQfl  like  Spirit  of  Hartlhorn, 
or  as  if  the  Subjed.had  been  Anirpai  ;  j  and  (4.) 
there  remained  bqhind^a  dry  Caput  MorUium^ 
or  apparently  fixed  and  indolent  Earth, 

13.  We  elixated  part  of  the  Caput  Morluum^ 
and  then  dried  it,  and  by  Triture  reduced  ano¬ 
ther  Part  into  one  fimilar,  homogeneous  Pow- 
der  *,  with  a  defign  to’put  each  Parcel  into  a  fe- 
parate  Pot,  and  expole  them  to  the  open  Air, 
fora  Year,  to  try  whether  they  woo’d  then 
prove  fertile. 

14.  It  appears  by  this  Experiment,  that  our 
Garden-Mould  was  of  a  Vegetable  or  Animal 
Nature,  in  reipeft  of  the  Salts  or  Juices  it  con¬ 
tained  *,  and  only  Mineral,  with  regard  to  its  fixed 
Matter.  In  both  which  refpedts,  it  greatly  refem- 
bles  the  Natural  Compofition  of  Animals  and 
Vegetables.  And  hence  we  fee  the  Phyfical 
Realon,  why  Animal  and  Vegetable  Subftances 


*  If  it  befuppofed,  that  the  Compoft  which  might  have 
been  ufedto  this  Mould,  was  not  fufficiently  rotted  or  ch3n? 
ged  j  fo  as  ftili  to  retain  its  own  Vegetable  or  Animal  Na¬ 
ture  :  let  the  Experiment  be  repeated  with  Earth,  which  has 
been  known  to  have  lain  feverai  Years  fallow/ ' 


Loam 
made  into 
Clay. 
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«tfe  proper  Compofts  for  Land:  If  we  were  to 
enquire  how  Mould  comes  to  be  of  this  nature, 
it  might  in  good  meafure  appear  from  our  for¬ 
mer  Doftrine  of  the  Natural  Contents  of  the  At- 
mofphere;  which  being  Animal  and  Vegetable, 
as  well  as  Mineral,  continually  fall  upon  the  Sur¬ 
face  of  the  Earth.  And  hence  it  manifeftly  is, 
that  Gardeners  find  a  difference  in  the  Soil  of 
London,  from  that  of  open  Country  Places  ;  on 
account  of  the  quantity  of  Smoke  daily  pre¬ 
cipitated  out  of  the  Air,  upon  the  Gardens  of 
London.  And  the  like  is  to  be  underftood  of  other 
Cities  and  Countries  refpeftively. 

15.  By  comparing  the  prefen t  Procefs  with! 
the  fame  performed  upon  &  Vegetable,  an  Ani-j 
mal,  and  a  Mineral  Subftance  ;  it  appears,  -  that! 
one  fimple  fixed  Earth  is  the  Bafis  of  all  Animal,! 
Vegetable,  Mineral  and  Earthy  Matters;  or! 
the  true  Stamen ,  Support  and  Skeleton  of  Flefh, 
Bone,  Wood,  Metals,  and  Earths,  &c.  being 
in  itfelf  of  a  fixed  unalterable  nature* 

16.  We  next  proceed  to  Bolar  Earths ;  which 

feem  divifible  into  two  Species,  according  a; 
they  are  more  or  lefs  tenacious  ;  in  which  view 
Loam  and  Clay  may  reprefent  them  all.  Anc 
even  thefe  two  feem  only  to  differ  in  refpedt  of 
the  finenefs  or  coarfenefs  of  their  component! 
Parts ;  which  renders  them  more  or  lefs  tenacious- 
clinging  or  adhefive.  •  3  :  1 

Experiment  III. 

'that  Finenefs  of  Parts  in  Earths ay  give  Cohefionl 
Strength  and  Solidity . 

17.  (1.)  We  mixed  common  Loam  into  ; 
Mafs  with  Water;  then  dry’d  it ;  to  (hew  that 
compared  with  Clay,  it  would  eafily  break 
crumble  and  fall  into  Powder.  But  (2.)  beating 

foirr 
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fome  Loam  fine  in  a  Mortar,  and  mixing  it  well 
with  Water,  it  clung  like  Clay  ;  and  when  dry’d, 
adhered  much  more  tenacioufiy  than  before. 

18.  This  Experiment  not  only  fhews  thatPoffe7 
Loam  and  Clay,  or  all  the  Bolar  Earths,^  are' l?!~ 
nearly  the  fame  thing,  when  their  component^™™* 
Parts,  or  gravelly  and  Tandy  Matters,  are  redu¬ 
ced  to  the  fame  Degree  of  finenefs  ;  but  alfo  fup- 

plies  us  with  a  Rule  for  the  Improvement  of  Pot¬ 
tery,  and  the  Imitation  of  China  Ware.  This 
Rule  is  to  grind,  or  beat,  the  Earths  employ¬ 
ed,  to  an  extreme  degree  of  finenefs ;  and  accor¬ 
dingly  PorcelJane  has  been  imitated  in  Europe , 
by  Tobacco-Pipe  Clay,  and  other  Earths  ex¬ 
ceedingly  fine  ground  ;  mixed  into  a  Pafte 
with  Water,  and  properly  dried  or  baked; 

19.  The  lame  Experiment  may  Jikewife  in-F*r^’ 
form  us  how  Rocks  are  often  produced,  of  diffe-^^^* 
rent  Degrees  of  hardnefs  ;  according  to  the  di 

rent  finenefs  of  the  terreftrial  Particles  depofited 
upon  any  Eminence,  or  Declivity,  as  wafhed 
down  by  the  Waters. 

20.  We  recommend  it  to  future  Examination, 
how  far  this  Mechanical  Tenuity  of  Parts  may 
reach, in  caufing  Strength  and  Hardnefs  in  Bodies : 
and  whether  thofe  two  Properties  are  not  diffe¬ 
rent  in  Glafs,  Cryftal,  Diamonds,  &c.  on  ac¬ 
count  of  the  different  finenefs  of  their  Parts  *. 

21.  Under  this  Tribe  of  Bolar  Earths,  w eBolar 
rank  all  the  hungry  Garden-Earths,  all  the  fan-^^ 
dy  Field-Earths,  all  the  Clay  or  Marly  Earths  ;  ™  at' 
and  all  the  mixtures  hereof  . 

22.  We  next  proceed  to  Saline  Earths;  by  Saline 
which  are  meant  all  thofe  wherein  any  quantity  of 
Acid,  Alkaline  or  Neutral  Salt  is  evidently  con¬ 
tained. 


*  See  Mr.  Boylt  on  Gems, 
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23.  If  ftri£t  examination  were  made,  perhaps 
no  Earth  would  be  found  without  fome  propor¬ 
tion  of  Salt ;  which  has  pretty  generally  been 
thought  the  Principle  that  holds  all  Earths  to¬ 
gether.  And  there  appears  fome  Reafon  for  the 
Opinion,  as  we  endeavoured  to  fhew  by  the  fol¬ 
lowing  Experiment. 


Experiment  IV. 

T'bat  a  Saline  Matter  may  give  tenacity  andfirmnefs 


to  Earth. 


6)uick.  24.  (r.)  We  flaked  Quick-lime  with  a  fuffi- 
W^i-cient  quantity  of  Water  to  bring  it  into  a  kind 
™d  of  its  0p  pafte  .  (2.)  Then  fuffered  the  fuperfluous  Moi- 
Saltm  fture  to  exhale  gradually.  Upon  which,  (3.)  the 
Lime  acquired  a  Itony  Plardnefs.  (4.)  We  next 
poured  a  much  larger  quantity  of  Water,  upon 
another  parcel  of  Quick-lime  than  fufficed  to 
make  it  into  a  Pafte  ;  then  decanted  the  Water, 
which  tailed  manifeftly  faline.  And  (5.)  we  after¬ 
wards  elixated  the  remaining  Matter  with  feveral 
parcels  of  frefh  Water,  to  get  out  all  the  Salt  of 
the  Lime.  (6.)  And  now  drying  the  Calx  thus 
deprived  of  its  Salt,  we  found  it  would  not  hold 
firmly  together,  but  remained  perfectly  crumbly 
or  dufty. 

Ufes  of  the  25*  This  Experiment  fhews  us  the  Nature  and 
Expert-  Compofition  of  Lime,  which,  mixed  with  Sand, 
ment .  makes  the  common  Mortar  ufed  in  Building, 
We  fee  it  is  the  Alkaline  Salt  contained  in  th( 
Lime,  and  either  extricated  or  produced  in  cal 
cining  the  Lime-ftone;  that  occafions  the  Mor 
tar  to  concrete  and  harden.  And  where  the  Sal 
is  in  its  full  proportion,  the  Lime  is  ftrongeft 
and  the  Mortar  hardeft  and  moft  durable.  Thi 
laline  Principle  it  alfo  is  in  Ipme,  which  gives  i 
the  advantages  over  Chalk,  as  a  Compofl  fo 

Grounds 
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Grounds,  exhaufted  or  drained  of  their  natural 
Salt  in  Vegetation.  For  the  Alkaline  Salt  of 
the  Lime,  by  ftrongly  attrading  the  Moilturc 
of  the  Atmofphere,  and  other  Particles  that  float 
therein,  thus  fwells,  dilates,  crumbles  and  opens 
the  Earth  wherein  it  is  mixed  ;  whence  the  At¬ 
mofphere  has  the  freer  adion  thereon  ;  and  in  the 
mean  time  the  Alkaline  Salt  of  the  Lime  becomes 
of  a  neutral,  or  nitrous  fertilizing  Nature. 

26.  Under  the  general  Head  of  Saline  Earths,  The  clafi 
may  be  reckoned  all  thofe  that  are  calcined,  or  of  Saline 
burnt  in  the  Fire  5  as  all  the  kinds  of  Lime,  Pot-£*r^‘ 
afh,  Salt  of  Tartar,  Soot,  &c.  thefe  being  but 
mixtures  of  Salt  and  Earth  :  and  to  fay  the 
truth, all  Salts  appear  upon  a  rigorous  examination 

to  be  no  other  than  Earths  of  different  Natures  ; 
which,  when  reduced  to  a  certain  Degree  of  Sub- 
tilty,  or  Finenefs  of  Parts,  fo  as  permanently  to 
diflolve  in  Water,  are  then  emphatically  deno¬ 
minated  Salts. 

27.  The  following  Experiment  regards  theSulpb**~ 
Sulphureous  Earths  5  under  which  we  reckon  all^h 
thofe  that  will  flame  in  the  Fire  ;  as  Coal,  Bi-  r?  *' 
tumen,  Sulphur,  certain  crude  Ores,  Marca- 
fites,  LfV. 

28.  By  Marcafites  we  underfland  all  thofe  Marcum 
Mineral,  Earthy  and  Sulphureous  Matters,  thatw^*f* 
are.  otherwife  called  Pyrites^  Fire-Stones,  Brafs- 
Lumps,  Mun  licks,  or  the  like.  For  tho’  thefe 

may  be  diffinguifhed  in  refped  of  lefler  diffe¬ 
rences;  yet  in  general  they  are  alia  Compofition 
of  Sulphur,  un-inflammable  Earth,  and  a  fmall 
proportion  of  Metal. 


F  A 


Expert 


Experiment  V. 

The  Analyjis  of  fulphureous  Earths  by  an  Example 

in  Mundick . 

Mundick  2 9.  We  took  half  a  pound  of  Mundick,  re- 
analyfed.  duced  to  fine  Powder,  and  put  it  into  an  Earthen 
Retort  ;  which  being  placed  in  a  naked  Fire,  we 
fitted  on  a  capacious  Glafs-Receiver,  and  lute- 
ing  the  Jundbure  well  with  a  mixture  of  Loam  and 
v  Horfe-dung,  we  gave  Degrees  of  Fire,  up  to 
the  ftrongeft  ;  then  let  all  cool,  and  took  off : 
we  found  a  fmall  proportion  of  an  acid  Liquor* 
exa&ly  like  the  Spirit  of  Sulphur,  made  by  the 
Bell,  at  the  bottom  of  the  Receiver  ;  and  a  con¬ 
siderable  quantity  of  Flowers  of  Sulphur  fublimed 
to  the  top. 

30.  The  Caput  Mortuum  being  taken  out,  and 
flux’d  with  half  its  weight  of  clean  Iron  Filings, 
afforded  a  little  Lump  of  a  Metallic  Subftance, 

or  Regulus. 

upes  of  the  3 1  •  Hence  we  fee  that  Marcafites  chiefly  re- 

Experi -  folve  into  Sulphur,  and  a  more  fixed  earthy  part ; 
ment *  which  being,  treated  as  an  Ore,  yields  a 

proportion  of  Metal.  And  hence  perhaps  all 
the  Pyrites,  Brafs-Lumps,  Marcafites  and  Mun¬ 
dick  s  are  but  cruder  kinds  of  Ore  *,  and  if  they 
cou’d  be  brought  to  full  maturity,  they  would 
prove  real  Ores. 

Marcafites  32-  Thefe  Marcafites,  upon  long  Fying  in  the 
firing,  open  Air,  attradl  the  Moifture  thereof;  and 
thence  grow  hot,  in  fome  meafurediffolve,  form 
an  efflorefcence  on  their  Surface,  and  by  degrees 
turn  into  a  Vitriol,  of  the  fame  kind  with  the 
Metal  they  contain.  Thus  if  that  Metal  were 
Iron,  the  Vitriol  becomes  green  or  martial  ;  if 
Copper,  blue  or  cupereous.  And  on  this  is 

founded 
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founded  the  Artificial  Method  of  making  Vi¬ 
triol,  now  pradtifed  in  feveral  parts  of  England . 

33.  And  from  the  heating,  fuming  and  firing^fWff 
of  thefe  Sulphureous  Earths,  by  the  Moifture 

the  Air,  we  may  perhaps  learn  the  Origin  of  Hot  and  Fires 
Baths,  Mineral  Waters,  Damps  and  Fires  in  in  Mines, 
Mines.  For  it  is  found,  that  a  Pile  of  thefe  Sul- &Ca 
phureous  Earths,  being  barely  moiften’d,  will 
at  firft  fmoke,  and  at  length  take  fire,  and  burn 
like  glowing  Coals 

34.  Our  prefent  Experiment  likewife  fhews  us#?w  exa~ 
a  way  of  examining  thefe  Marcafites,  (which  have^z"f^r 
been  frequently  taken  for  rich  Ores,  both  in  tain 
England  and  elfewhere)  and  of  extracting  the 
Metal  they  may  hold  *,  after  having  firft  fepa- 

rated  their  Sulphur.  Many  fkilful  Metallifts  have 
been  impofed  upon  by  the  fpecious  fhew  of  thefe 
Marcafites ;  for  they  ufually  have  a  great  fpe- 
cific  Gravity  ;  and  fome  of  them  a  greater  than 
real  Ores:  whence  again  they  may  poftibly  con¬ 
tain  the  Matter  of  Metals,  tho*  in  a  crude,  im¬ 
perfect  or  unfixed  ftate.  But  to  bring  this  mat¬ 
ter  to  the  Teft,  or  try  the  validity  thereof,  re¬ 
quires  a  more  than  common  knowledge  in  Metal- 
iurgy  t. 

Our  next  Species  of  Earths  is  the  Stony.  Stony 

J  Earths . 

Experiment  VI, 

That  Ignition  may  deftroy  the  Tenacity  or  Cohefion 
of  Stony  Earths ,  fhewn  in  Alabajler , 

35.  (1.)  We  reduced  two  Pounds  of  fofc  Ala  -Alabajler 
bafter  to  fine  Powder  ;  then  put  it  into  a  fiat  \roncaicinii‘ 

F  3  Pan, 

CJ  "  '  wnrm':,r~r'  .  l  1  1  . 

*  See  Dr.  Power's  Experiments,  page  63. 
f  A  fmall  proportion  of  Silver  has  been  obtained  from  cer¬ 
tain  kinds  of  Mundickj  after  the  Mundick  had  been  flux’d 
with  Iron-Filings,  and  brought  to  a  Regulus. 
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Pan,  and  apply’d  a  fofc  Heat,  that  the  matter 
may  not  glow  $  yet  remain  too  hot  to  be  touch’d. 
The  Powder  was  thus  brought  to  flow  or  run 
like  Quickfilver  ;  and  being  gently  ftirred,  to  boil 
and  bubble.  We  let  it  continue  thus,  with  a  foft 
heat,  till  it  would  run  off  a  Spatula  held  almqfi: 
horizontal  *,  then  removing  it  from  the  Fire,  it 
grew  cold,  and  was  put  into  a  Glafs,  kept  clofe 
flopped,  and  fet  in  a  dry  place,  under  the  name 
of  Gypfum ,  or  calcin’d  Alabafter. 

(2.)  A  parcel  of  the  Gypfum  thus  prepared, 
being  brought  into  a  pappy  confidence  with  Wa¬ 
ter,  the  humid  Mafs  became  fo  hard  and  rigid, 
in  a  quarter  of  an  hour,  as  to  ring,  or  afford  a 
clear  Sound,  when  flruck  with  the  Finger,  or  any 
jnorefolid  Inflrument, 

(3.)  But  a  parcel  of  the  fame  Powder  kept  in  a 
date  of  Ignition  forfome  time,  before  it  was  ta¬ 
ken  out  of  the  calcining  Pan  ;  being  mixed  with 
Water,  ip  acquired  only  a  loofe,  friable  confi¬ 
dence,  or  a  much  lefs  Degree  of  hardnefs  and 
tenacity  than  the  other.  The  un-ignited  fort  alfo, 
by  being  kept  in  the  open  Air,  lofes  of  its  co¬ 
agulating  Virtue  ;  and  when  once  confolidated 
with  Water,  becomes  unfit  for  the  like  purpoie 
again. 

ufisofthe  3  b.  Thus  all  the  Stony  Earths  that  do  not 
Expert-  vitrify  in  the  Fire,  are  by  Ignition  reduced  to 
fine  Powder.  So  may  Flints  themfelves,  by  be¬ 
ing  often  ignited  and  quenched  in  Water.  And 
thus  White  or  Cryftal  Marble  is  reduced  to  a 
Powder,  fit  for  the  making  of  pure  white  Glafs. 

37.  This  Experiment  alfo  fhews  us  an  earthy 
Matter,  apparently  fluid  over  the  Fire,  that 
will  harden  in  Water  ;  and  ferve  to  direct  a  far¬ 
ther  enquiry  after  cheap  Bodies,  that  will  grow 
dill  harder  under  water:  which  might  be  of 

fervice 
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fervice  in  Bridge- works,  "Water- works,  and  the 
like  *. 

38.  The  prelent  ufe  of  the  Preparation  isfuf- 
ficiemly  known  *,  for  taking  off  Faces,  Impref- 
fions  and  Figures  ;  and  the  flopping  of  leaky 
Pipes  or  Veffels,  that  tranfmitor  contain  Water. 

39.  The  fixth  Clafs  is  that  of  Metallic  Earths, Metallic 
For  there  are  fome  Reafons  to  judge,  that  even  Earths. 
Metals  themfelves  are  but  a  Species  of  Earths  +  ; 

as  they  both  burn  into  Afhes ;  and  melt  into 
Glafs :  whilft  their  metallic  dudlile  Form  appears 
owing  to  nothing  more  than  a  certain  propor¬ 
tion  of  Sulphur,  or  Oil  they  contain  ;  which 
when  burnt  out,  leaves  them  terreflrial  Calces,  or 
certain  Metallic  Earths,  of  a  nature  peculiar  to 
each  Metal  f. 

40.  And  thus  we  may  divide  Earths  into  two  Earths  re^ 

general  Tribes,  viz.  the  Brittle  or  Friable ,  t0 

the  Dudlile  or  Malleable.  We  have  gone  thro’^^' 
the  Friable  Species ;  and  (hall  profecute  the 
Dudlile  hereafter,  in  our  Ledture  upon  Minera¬ 
logy  and  Metallurgy, 

Axioms  and  Canons. 

1 .  We  learn  from  the  foregoing  Enquiries,  that 
the  Atmofphere,  with  its  Contents,  is  a  chief  In- 
ftrument  in  promoting  the  Fertilization  of  the 
Earth,  whereby  all  Vegetables,  and  thence  all 
Animals  are  fed,  fupported  and  maintained  |]  ; 
that  this  Mould  may  in  fome  meafure  be  fup- 

F  4  plied 

- —  -  _  _ _  —  .  - — ■ ..  .  

*  See  Mr.  Boyle's  Philofophical  Works,  Abridg.  Vol.  I. 

P*£-  33°>  331- 

•f  See  Btcher's  Thyfica  Subterranea  paflim. 

4  See  Stahl's  Comment  on  Becher’s  Phyjica  Subterranea  ; 

&  a\ibi  pajjim. 

||  See  Left.  III.  See  alio  the  prefent  Left.  Exp.  I.  II. 
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plied  by  the  Air,  at  different  times  *,  and  after- 
wards  by  lying  immediately  under  the  Turf,  re¬ 
ceives  whatever  richnefs  or  fine  matter  defcends 
from  above,  ii)  the  form  of  Dews,  Rains,  Snow, 
Hail,-  or  other  more  fubtle  Conveyance  :  and 
that  this  invigorating  Subfiance  foaking  thro*  the 
upper  Turf,  may  be  thereby  defended  from  the 
Winds  and  beating  Sun,  as  by  a  Skreep,  from  be¬ 
ing  exhaled  too  foon  again.  And  thus  the  At- 
mofphere  exercifes  a  kind  of  renovating  Power  *, 
fo  as  to  fupply  even  exhaufted  Earths  with  frefh 
Vigour  i  and  fit  them  for  the  production  of  new 
Crops  *f.  Whence  we  have  a  good  Rule  for 
renovating  and  recruiting  fhrunk,  withered  and 
exhaufted  Vegetables,  by  expofing  them  to  a 
kindly  Atmofphere,  rather  than  by  bare  water¬ 
ing  them  ;  which  might  only  ferve  to  corrupt 
and  fpoil  them  the  fooner. 

2.  That  fome  capital  Rules  may  be  formed 
for  the  Improvement  of  Agriculture,  Horticul¬ 
ture,  and  the  railing  and  improving  of  Fruit  and 
Foreft-Trees  ;  by  finding  the  Nature,  Compo¬ 
sition  and  Ingredients  of  "the  Soil,  wherein  each 
kind  of  Grain,  Plant  and  Tree,  is  moft  de¬ 
lighted  (|. 

3-  That  it  is  poffible,  by  rational  Experi¬ 
ments,  to  find  the  befl  kinds  of  Steepings  for 
Grain  and  Seed,  and  the  befl  kinds  of  Compofis 
and  Manure  for  Land  ;  according  to  the  Nature, 
or  prelent  Exigence  of  the  Soil*,  or  the  Fruit  in¬ 
tended  to  be  produced  •,  or  any  one  particular 
Salt,  Oil  or  Property  to  be  introduced  ;  either 
into  the  Ground  or  Seed  **. 

*  See  Lett.  III.  - . 

^ec  Lec^'  Rh  and  the  prefent,  under  Exp.  I.  Sc  II, 

0  See  Exp.  I.  &  II.  "  ' 

?*  See  Exp.  I.  &  II. 

*  •  »  t 
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4.  That  Water,  as  well  as  Fire,  may  be  an 
ufeful  Chemical  Analyfer  in  fome  cafes  *. 

5.  That  all  Vegetable  and  Animal  Sub- 
ftances,  Excrements,  &c.  naturally  change  and 
become  Compod,  and  at  length  Mould  ;  whence 
there  is  a  continual  Reciprocation  between  the 
Animal  and  Vegetable  Kingdoms :  which  thus 
continually  pafs  into  one  another,  by  the  Media¬ 
tion  of  the  Atmofphere,  Heat,  and  other  natu¬ 
ral  Agents  *}*. 

6.  That  Compods,  before  they  can  produce 
their  Effe<ff,  mud  in  fome  degree  approach  the 
Nature  of  the  Soil  they  are  defign’d  to  im¬ 
prove 

7.  That  by  Earths  are  underdood  fuch  grofs 
Subdances,  as  are  of  themfelves  infoluble  in  Wa¬ 
ter,  and  indedru6tible  in  the  Fire  ;  yet  with 
fixed  Alkali  melt  into  Glafs  ;  or  with  any  un- 
ftuous  Matter  affume  the  form  of  a  Metal  ;  ac¬ 
cording  to  their  refpe&ive  Natures  |J :  and  con- 
fequently,  that  even  Earths,  tho’  apparently  ex- 
haufted  fimple  Bodies,  have  yet  their  refpe&ive 
or  peculiar  Properties  and  Effe£ts  **. 

8.  That  the  mod  fixed  part  of  Earth  has 
many  Indrumental  Efficacies ;  not  only  as 
doating  in  the  Air,  and  as  forming  the  Bed 
or  Matrix  of  Vegetables ;  but  alio  in  condi- 
tuting  the  folid  Parts  or  Stamina  of  all  Vege¬ 
table,  Animal  and  Mineral  Subdances  +4-  »  and 
affording  us  all  our  Veffels  of  Glafs,  Stone, 
Wood,  Metal,  our  Furnaces,  Crucibles  and 

Teds, 


*  See  Exp.  I. 

f  See  Lett.  III.  8c  Exp.  I.  II.  of  the  prefenc 
4  See  Exp ,  I.  8c  II. 

\\  See  all  the  Experiments. 

**  See  above  §.  26,  38. 

•J4  See  E$p.  I.  II.  &c. 
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Tefts,  and  being  perhaps  in  itfelf  the  raoft  fixed 
^nd  unchangeable  Body  in  Nature  *. 

9.  That  a  high  Degree  of  Trituration,  or  re¬ 
ducing  the  Particles  of  certain  Bolar  Earths, 
Clays  and  ftony  Earths,  to  an  extreme  finenefs, 
may  contribute  to  the  Improvement  of  the  Art 
of  Pottery.  For  which  purpofe,  Trituration, 
Sifting,  Subfidencein  Water,  and  Decantation, 
might  be  ufed  to  advantage  -f. 

10.  That  the  making  of  Lime  may  be  im¬ 
proved,  for  the  purpofes  of  Buildings,  Manure 
and  Water- works  ;  by  a  due  choice  of  the  Ma¬ 
terials,  and  a  fuitable  Calcination  4- 

11.  That  fome  confiderable  Ufe  and  Im¬ 
provement,  might,  with  proper  Skill  and  Appli¬ 
cation,  be  made  in  the  bufinefs  of  Marcafites 
and  Mundicks ;  Bodies  ufually  eileemed  as  Re- 
tufe,  and  intractable  Stuff  [J. 

12.  That  Marcafites,  by  attracting  the  Moi- 
iture  of  the  Air, may  be  the  efficient  caufe  of  fub- 
terraneal  Fires,  hot  Springs,  Damps  in  Mines, 
Mineral  Waters,  &c  **. 

1 3-  That  the  Matter  of  Metals  may  poffibly 
lie  loofe,  immature  or  unconcodled  in  certain 
Mineral  Matters ;  fo  as  in  the  Fire  to  fly  away 
with  the  Sulphur,  or  other  parts  of  the  Mineral  ; 
unlefs  detained,  and  brought  to  greater  perfec¬ 
tion  either  by  Nature  or  Art  ~f\p. 

14*  That  Fire  may  have  the  fame  Effect  as 
Air  or  Time,  on  certain  ffony  Matters,  and 
make  them  loofe,  crumbly  and  incoherent  [f[|. 

LEC- 


*  See  §.  ,5-. 

+  See  Exp.  III. 

if  t4EvP/  lV ■ §’  VI-  «•  * 

'**  See  Exp.  V. 
ti  Exp.  V. 

Exp.  VI.  &  §. 
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lecture  V, 

CONTAINING, 

% 

A  Natural  and  Chemical  Examination  of 

Waters, 

i,  AUR  prefent  bufmefs  is  the  Chemical  The  Sub- 
v^/  Examination  of  Waters ;  with  a  view jeS* 
to  manifeft  their  Natures,  their  Ufes  to  the 
Earth,  and  all  Vegetable,  Animal  and  Mine¬ 
ral  Subftances ;  but  particularly  to  Man,  fo  far 
as  we  can  difcover  them. 

2.  By  the  general  name  of  Water  we  under- Water  d*~ 
Hand  an  extremely  fluid,  limpid,  infipid,  and/^ 
inodorous  Liquor.  This  Definition  is  obvious, 

and  taken  from  the  direct  Teftimony  of  the 
Senfes  *,  but  to  enquire  Philofophically  into  the 
Nature  of  Water,  we  (hall  find  it  poflefled  of 
many  unexpe&ed  Properties. 

Experiment  I. 

*Tbat  Water  is  contained  in  many  /olid ,  and ,  to  ap¬ 
pearance ,  dry  Bodies, 

3.  We  took  a  piece  of  the  hardeft  and  dryeft Found m 
Bone  we  could  procure;  and  diddling  it  in  an *7 
Earthen  Retort  with  Degrees  of  Fire,  obtained 

a  very  large  proportion  of  Water  1  along  with 
much  Oil,  and  volatile  Salt*. 

4® 

*  See  this  Experiment  farther  profccuted  in  UQ.  VIII- 

Mxfy.  Ha 
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4„  This  Experiment  holds  true  even  of  the 
oldeffc  Hartlhorn,  the  dryeft  and  hardeft  Woods, 
Earths  and  pulverized  Stones.  Whence  it  ap¬ 
pears,  that  Water  may  lie  concealed  in  folid  Bo¬ 
dies,  and  make  a  conflituent  part  thereof ;  as  we 
formerly  fhewed  of  Air  *.  For  we  do  not  here 
mean,  that  Water  infinuates  itfelf  into  the  fuper- 
ficial  Pores  of  Bodied  ;  fuch  as  Wood,  Skins, 
Leather,  Parchment,  Strings,  &c.  fo  as  to  fwell 
them  in  moift  Weather,  and  leave  them  Ihrunk 
in  dry  :  but  that  it  remains  permanently  inter¬ 
mixed  as  an  eflential  Ingredient,  or  as  a  part  of 
folid  Bodies  ;  as  in  Stone  or  Brick  after  baking, 
Of  which  we  gave  an  eminent  Inftance  in 
our  laft  Leisure  +,  where  we  fhew’d  that  Gyp - 

with  Water,  prefently  concreted  to  a  ftony 

hardnefs, 

5.  If  any  doubt  Ihould  arife,  whether  the  Li¬ 
quor  obtained  from  the  Bone  in  our  Experiment 
be  truly  aqueous  ;  we  might  fhew  it  to  fatisfaftion, 
by  fepa rating  the  Oil,  and  turning  all  the  volatile 
Salt  contained  therein,  to  Sal-Ammoniac;  by 
means  of  a  fufficient  quantity  of  Spirit  of  Sea- 
Salt  ;  then  redtifying  the  Liquor  by  repeated  Di- 
Filiation,  and  bringing  it  over  in  form  of  a  pel¬ 
lucid,  infipidand  inodorous  Fluid  ||, 

6, 


*  Lett.  III.  Exp.  X, 

f  Exp.  VI.  ' 

I!  To  purify  this  Liquor  abfolutely,  is  a  very  laborious  Task  1 
but  as  fomeof  the  firft  Drops  come  over  limpid,  and  almoft 
infipid,  before  the  Oil  and  Salt  begin  to  rife 5  this  may  af¬ 
ford  a  ftrong  fufpicion,  that  the  fucceeding  Drops  are  alfb 
aqueous  5  only  mix’d  with  Oil  and  volatile  Salt.  For  tho’  the 
were  ,ever  thoroughly  dried  by  the  Fire;  and  the 
Veuels  employ  d  ever  fo  free  from  Moifture;  a  large  pro¬ 
portion  of  the  aqueous  Liquor  would  Bill  be  obtained.  Be- 
Ldes,  the  foul  and  fetid  Liquor  has  been  fo  far  cleared  from 
-  volatile  Salt  and  Oil,  as  to  appear  limpid,  and  prove  infi- 
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6.  It  is  therefore  certain,  that  all  Vegeta¬ 
tes,  and  even  the  moft  folid  Parts  of  Animals, 
laturally  contain  a  large  proportion  of  aqueous 
71uid,  or  a&ual  Water,  in  their  Compofition  •,  and 
:hat  it  remains  in  them  unaltered  in  its  own  Na- 
:ure  ;  fo  as,  when  fet  free,  to  refume  the  form  of 
Water,  after  having  been  detained,  or  circulated 
:herein  for  numerous  Years.  Whence  it  fhould 
"eem,  that  Water  paffes  thro*  all  Natural  Bo- 
lies,  unchanged  either  by  Accretion,  Growth, 
Appofition,  Fermentation,  Putrefadtion,  Di- 
yeftion,  Diftillation,  &c.  being  chemically  reco¬ 
verable  again  from  Vegetables  and  Animals, 

Wines,  Vinegars,  and  Spirits. 

Experiment  II. 

that  Water  may  he  collected  from  the  dry  eft  Air, 
or  in  the  hot t eft  Climate . 

7.  (1.)  We  put  half  a  pint  of  common  Wa-J»  thedq 
:er  into  a  cylindrical  Glafs,  wiped  perfectly  dry  efi  Alfa 
Dn  the  outfide  •,  then  added  to  the  Water,  two 
Ounces  and  three  quarters  of  pulverized  and  dry 
Sal-Ammoniac.  We  now  ftirr’d  thembrifkly  to¬ 
gether  ;  whereupon  the  Water  floating  in  the 
external  Air,  was,  by  the  Coldnefs  thus  produ¬ 
ced,  condenfed  on  the  outfide  of  the  Glafs,  as  the 

Salt  diffolved  within,  and  trickled  down  in  frhall 
Veins  into  the  fhallow  Bafon  fet  underneath  to 
receive  it. 

8. 


pid,  and  inodorous.  And  as  it  approached  nearer  to  common 
Water,  after  every  Rectification  >  there  is  no  doubt  but, 
if  a  fufficient  quantity  were  procured,  it  might  by  degrees 
be  brought  exactly  to  refemble  common  Water,  diftilled  and 
treated  in  the  fame  manner.  But  the  eafieft  way  is  to  im¬ 
pregnate  common  Water  with  the  Oil  and  Salt  of  the  Bone$ 
fo  as  to  make  it  refemble  the  Mixture  that  comes  from  rhe 
Bone  into  the  Receiver  upon  Diftillation.  See  more  to  this 
purpofe  in  VIII.  Exp.  I.  §.  14. 


The  Expe¬ 
riment 
extended 
and  ap¬ 
plied. 
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8.  This  Experiment  holds  in  all  Climates  an^ 
Places,  of  different  heights,  where  it  has  been 
tried;  Whence,  by  the  Law  of  Indudion,  we 
may  make  it  univerfak  till  any  contradidory 
Inftance  appears.  Thus  therefore  it  may  hold  in 
the  moft  parched  Countries  and  hotteft  Seafons 
fo  as  to  afford  an  agreeable  method  of  cooling, 
potable  Liquors  5  and  rendring  them  rftore  re- 
frefhing.  For  if  the  containing  Glafs  of  the 
Salt  and  Water,  be  fet  in  any  Liquor  *,  the  Li¬ 
quor  will  be  cooled  thereby,  as  the  Salt  din 
iolveSi  And  if  any  confiderable  Improvement 
could  be  made  in  the  contrivance,  it  might  ferve 
in  fome  meafure  to  fupply  the  thirfty  Traveller 
in  parched  Defarts  ;  and  Sailors  with  frefh  Water 
at  Sea  *,  where  it  has  been  a  pradice  to  hang  out 
Fleeces  of  Wool  at  the  Tides  of  the  Ship  ov 
night,  and  to  fqueeze  frefh  Water  out  of  them 
in  the  Morning. 

9.  The  fame  Experiment  being  carried  higher  d 
affords  us  a  Method  of  procuring  a  Degree  of 
freezing  Cold,  in  the  hotteft  Countries,  at  all 
Seafons  of  the  Year.  For  if  a  quantity  of  dry 
and  pulverized  Sal-Ammoniac  be  feparately 
included  in  one  well-clofed  Glafs  5  and  a  proper 
quantity  of  common  Water  in  another  *,  anc 
both  thefe  Glaffes  be  put  into  the  firft  Solution, 
whilft  the  Salt  is  diffolving  *,  both  the  confined 
Salt  and  Water  will  foon  acquire  the  fame  De¬ 
gree  of  Coldnefs,  as  the  firft  Solution  :  and  being 
then  taken  out,  and  mix’d  together,  they  will 
form  a  fecond  Solution  much  colder  than  the; 
firft.  And  thus  by  repeating  the  Experiments 
twice  or  thrice.,,  with  frefh  Salt  and  Water,  a 
Degree  of  freezing  Cold  may  be  foon  obtained! 

in  the  hotteft  Climate, 


Experuj 
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Experiment  III. 

Thai  an  Earthy  Subftance  is  naturally  contained  in 

W : iter . 

10.  (i.)  We  filled  three  feveral  Glafles  with  Wafer  con- 
pure  Rain-Water,  Spring-Water,  and  Thames- 
Water  ;  and  let  them  ftand  clofe  covered,  for 

fome  days  before  they  were  exhibited  :  there 
was  an  earthy  Sediment  then  depofited  in  all 
three;  but  moft  in  the  Thames- Water;  the 
Sediment  whereof  was  not  only  larger,  but  alfo 
more  foul  and  muddy  than  in  the  Rain-Water  ; 
tho*  here  alfo  it  was  dirty,  perhaps  becaufe  not 
carefully  colle&ed  :  whereas  in  the  Pump- Water, 
it  was  white,  fcaly,  flaky  and  fhining  like  fine 
Spangles  of  Talc. 

11.  This  Experiment  alfo  is  univerfal,  fo  far 
as  it  has  been  tried  with  Care  ;  and  holds  true  of 
the  Waters  of  all  Species  and  all  Countries; 
particularly  in  thofe  called  Mineral  Waters,  from 
which  an  earthy  Subftance  may  ufually  be  preci¬ 
pitated  by  Art,  in  a  confiderable  proportion. 

For  example,  by  the  bare  addition  of  Salt  of 
Tartar, 

12.  Certain  Experiments  carefully  made,  and 
repeated,  fhew  that  the  terreftrial  Matter  natu¬ 
rally  contained  in  Water,  has  a  principal  ftiare 
in  the  growth  and  increafe  of  Vegetables  ;  all 
the  Plants  that  thrive  in  Water,  appearing  to  en¬ 
large  their  Bulk,  in  proportion  to  the  earthy 
matter  they  draw  from  the  Water.  Whence 
pure  Elementary  Water  feems  but  a  kind  of 
Vehicle  to  convey  this  nutrimental  or  fubftantial 
part,  anddepofite  it  in  the  Veflels,  through  which 
the  Water  moves,  in  order  to  its  general  exit  at 
the  Surface  of  Vegetables  *.  But  we  are  not  here 

to 

*  See  Dr.  Woodward's  Experiments  to  this  purpofe,  in  the 
'Shllofo^bical  Tran  factions. 
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to  exclude  the  Inftrumental  Efficacy  of  the  two 
other  Elements,  Fire  and  Air.  And  this  appear- 
office  and  ing  t0  be  the  general  Office  of  Water,  in  the 
UfeofWa- wjj0ie  Vegetable  and  Animal  Kingdoms,  vizi 
the  conveyance  or  diftribution  of  the  alimentary 
Matter  to  all  their  parts  •,  it  may  be  proper  to 
confider  its  Phyfical  Properties ;  which  wonder¬ 
fully  fit  it  for  this  Office. 

its  Troper-  The  figure  of  its  component  Parts  ap- 

ttes°  pears  to  be  fmooth  and  fpherical,  like  thofe  of 
Quickfilver,whence  it  becomes  extremely  moving 
and  penetrating.  Thus  it  readily  enters  the  Poijes 
of  Wood,  Leather,  Skins,  Chords,  Mufical 
Strings,  &V,  and  thus  it  likewife  becomes  capa¬ 
ble  of  moving,  and  agitating  Particles  of  Matter 
lefs  adtive  than  itfelf,  and  fo  proves  the  more  im¬ 
mediate  Phyfical  Agent  of  Fermentation,  Putre-i 
faction,  Solution,  &c.  And  thus  it  alfoconveys 
earthy  and  faline  Matters  thro*  our  Fibres  of 
Paper,  Stone,  &c,  and  even  raifes  fome  propor¬ 
tion  of  them  in  Diftillations. 

14.  Its  Particles  likewife  appear  to  be  ex¬ 
tremely  minute,  and  fo  have  a  large  fhare  of  Sur¬ 
face.  Hence  Water  is  admirably  fitted  for  a 
Solvent,  or  for  readily  entring  the  Pores  of  Salts; 
and  coming  into  full  contadt  with  all  their  Par¬ 
ticles.  And  thus  it  will  pafs  where  Air  cannot, 
on  account  of  its  Moifture,  of  lubricating 
Power  ;  whereby  it  foftens  mucilaginous  matters, 
and  will  therefore  foak  thro’  the  clofe  Pores  of  a 
Bladder.  And  being  thus  qualified,  it  feems  ex¬ 
tremely  well  fitted  to  enter  or  flide  thro’  the  fine 
Canals  and  Vefifels  of  Plants ;  fo  as  to  convey 
nutritious,  faline  or  earthy  Particles  along  with  it- 
felf  *,  and  having  deposited  theqn  by  the  way,* 
and  being  now  robbed  of  all  that  is  ufeful  to  the 
Individuals,  it  at  length  perfpires  into  the  open 
Atmofphere,  in  order  to  be  there  recruited  and  j 

^  fitted 
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fitted  for  frefh  fervice.  And  the  fame  kind  of 
Office  it  performs  in  Animal  Bodies. 

15.  Hence  we  may  learn  the  phyfical  reafon  That  ofRU 
why  River-water  is  more  fertilizing  than  Rain  fver*'*>kyi 
viz .  on  account  of  its  containing  more  earthy 
Matter:  and  why  fiich  Meadow  and  Pafture  ng% 
Lands  as  lie  commodious  to  be  overflowed  by 
muddy  Rivers,  yield  greater  Crops,  than  fuch  as 

are  watred  by  other  means.  And  hence  the  in¬ 
credible  fertility  of  Egypt ,  appears  to  proceed 
from  the  turbid  overflowing  of  the  Nile  ;  and  the 
fame  is  to  be  underftood  of  other  Rivers  in  pro¬ 
portion  ;  as  th e  Ganges,  the  Thames,  &c  *, 

Experiment  IV. 

That  JVater  faturated  with  one  Body  will  ftill  dif- 

folve  another . 

1 6.  (1.)  We  took  four  Ounces  of  pure  t6\&The dijfol- 
Rain-water,  and  difiolved  therein  as  much  dry 'l™£Po'?e* 
common  Salt,  reduced  to  Powder,  as  it  woula  * '  *ter% 
deceive.  The  Salt  being  taken  from  a  known 
quantity,  we  weighed  the  remainder,  to  find  the 
precife  quantity  employ’d,  and  found  it  about 

an  Ounce  ;  which  therefore  gave  the  rfteafure  of 
the  Power  that  the  Water  had  to  diffolve  com¬ 
mon  Salt,  with  the  degree  of  Heat  then  prefent 
in  the  Atmofphere.  To  this  faturated  Solution  of 
Sea-Salt,  we  added  about  two  Scruples  of  dry 
pulverized  Nitre  *,  and  found  that  it  was  difiolved 
therein  ;  tho*  no  more  common  Salt  could  be  ta¬ 
ken  up  by  the  Water. 

17.  This  Experiment  is  only  particular;  for 
the  diflblving  Power  of  Water  is  different  in 

G  different 


*  See  Boyle's  Abridgment,  VoL  I.  pag.  248,  and 
Lbwthorp’s  Abridgment  of  the  P.hilofbp  hi  cal  Traa-fattions/ 
Vol,  II,  pag.  7 if,  &t. 
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different  Subjects  *  Whence  a  Set  of  Experiments 
fhould  be  made, to  fhew  thisPower  in  all  the  Salts, 
and  other  Subjects,  whether  mucilaginous,  gum¬ 
my,  earthy  or  others,  that  are  capable  of  dif¬ 
fering  in  Water.  Such  a  Set  of  Experiments 
might* prove  of  confiderable  ufe,  in  Phyfical  and 
Chemical  Enquiries*,  and  help  to  rectify  the 
Mind,  which  is  extremely  apt  to  form  gene¬ 
ral  Rules  from  a  few  particular  Inftances. 
Whence  Water  has  often  paffed  for  a  kind  of 
Univerfal  Solvent  •,  tho*  there  are  numerous  Bo¬ 
dies  which  it  will  not  diffolve  +.  And  from  this 
erroneous  Notion  of  a  general  diffolving  Power 
in  Water,  the  Enquiry  into  Mineral  Waters 
has  in  great  meafure  either  been  flopped,  or  perJ 
verted  j[. 

1 8.  The  limited  Power  which  Water  has,  o: 
diffolving  common  Salt,  appears  remarkably  ir* 
the  Ocean  *,  which  we  fee,  by  our  Experiment; 
may  naturally  contain  about  one  fourth  part  o 
fuch  Salt  *,  or,  with  an  additional  Heat,  confide 
rably  more:  tho’  its  charge  is  always  limited  b} 
the  Nature  of  the  Thing  j  and  cannot  be  abovi 
one  certain  proportion.  Which,  however,  i 
found  to  differ  in  different  Seas,  or  Bays ;  tb 

-  Water  of  fome  being  found  to  yield  more  Sal 
than  others :  according  to  the  greater  Heat  or  Ex 
halation  of  Vapor  in  thofe  Seas  or  Bays ;  or  a 
gain, perhaps, according  to  the  opportunity  whicl 
the  Water  has  had  of  running  upon  a  more  falin 
Bottom,  &V. 

19.  But  when  Water  has  diffolved  its  fu 

-  proportion  of  common  Salt*,,  we  fee,,  by  tb 

Exper 


*  As  will  appear  hereafter,  Lett.  VI.  Exp.  I. 
t  As  Stones,  Metals,  GlaFs,  Gems,  Amber,  Shells,  Cors. 
Sponge,  Cloth,  &c.  See  hereafter  Lett.  VI.  §.  15*. 

U  See  the  4ppendix  to  Nero  Experiments  and  Obfervatio 
ijtp on  Mineral  Waters,  lately  publiihsd.  '  | 
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Experiment,  that  it  may  ftill  diffolve  in  Water 
fame  quantity  of  another  Salt.  And  how  far 
this  Power  may  extend,  as  to  the  matters  at  the 
fame  time  diffolvable  in  Water,  has  not  been  hi¬ 
therto  fufficiently  afcertained  *. 

20.  Nor  is  the  Method  wherein  different  Salts 
range  themfelves  in  the  fame  Water,  precifely  de¬ 
termined.  That  they  do  not  intermix,  fo  as  in¬ 
extricably  to  entangle  and  confound  their  Parti¬ 
cles  among  one  another,  appears  from  Cryftal- 
lization.  For  if  feveral  different  Salts  be  diffolv’d 
together  in  the  fame  parcel  of  Water  ;  they  may 
be  made  to  (hoot  feparately  out  of  it  again,  by 
repeated  Evaporation  and  Cryflallization  *,  each 
in  its  own  natural  form  and  figure,  or  pure 
and  unmixed  with  the  reft.  But  the  Power  qf 
Water  as  a  Solvent,  will  again  come  to  be  confi- 
dered  in  our  next  Leklure  upon  Menftritums 

Experiment  V. 

Vhe  natural  Ingredients  or  different  component  Tarts 

of  IVater. 


r 


.  21.  (1.)  We  took  a  Pint  of  the  pureft  Rain- Co£ 
Water,  decanted  from  its  natural  Sediment  *,  and^^^ 
put  it  into  a  bellied  Glafs,  Ivith  a  long  (lender 
Stem ;  then  marked  the  part  of  the  Stem 
whereto  the  Water  rofe,  and  let  it  in  the  exhau- 
fted  Receiver,  where  we  found  it  manifeflly  ex¬ 
panded,  and  difcharged  many  Bubbles  of  Air. 

(2.)*  We  put  the  fame  Water  into  a  clean  Glafs 
Retort ;  and  difbil  ling  with  a  gentle  Heat  into  a 
Glafs-Receiver,  there  came  over  a  pure  light 
Water,  or  merely  aqueous  Liquor  ;  leaving  a 

G  2  final! 


*•  See  Dr.  Grew  and  Mr.  Bcijle  fdjjim, 
t  See  Lift,  VI.  Exp  I. 
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fmall  quantity  of  dry  and  whitifh  terreftr-ial  Mat., 

ter  behind.  .  ! 

22.  This  Experiment  requires  a  farther,  and 
much  more  exaft  profecution.  We  fee  it  refolves 
Water  into  three  diftinCl,  and,  to  appearance, 
different  Parts ;  viz.  (i.)  Air,  (2.)  Elementary 
Water,  and  (3.)  Earth.  The  truth  of  this  A- 
naiyfis  feems  confirmed  by  other  Experiments. 
For  Water,  by  boiling,  is  alfo  deprived  of  the  Air 
it  naturally  contains.  And  fo  it  likewife  is  by 
ftrong  freezing  *,  the  Ice  being  thus,  by  degrees, 
made  lefs  porous,  and  purged  of  its  Air-Bubbles: 
And  Water  always  upon  thawing  leaves  a  quan¬ 
tity  of  earthy  Sediment  behind.  But  neither 
this  Experiment  of  freezing  and  thawing,  nor  the 
re~dift  illation  of  Water,  has  been  carried  fo  far 
as  to  (hew,  with  certainty,  whether  any,  and  what 
proportion  of  the  Water,  is  thus  actually  con¬ 
vertible  into  Earth  *,  or  whether  a  quantity  of 
earthy  Matter,  before  diffolved  or  finely  difperfed 
In  the  Water,  is  thus  only  aggregated,  or  col¬ 
lected  together,  and  left  behind,  in  a  dry,  folid, 
or  earthy  form,  upon  Evaporation  . 

23.  The  determination  hereof  is  of  confequence 
to  Phyficks :  The  Circumftances  that  tend  to  in¬ 
validate  the  Experiment  by  Diftillation,  are,  (1.) 
That  the  Water  fuffers  a  great  diminution  of  its 
quantity  in  the  Operation  *,  fome  part  flicking  to 
the  fides  of  the  Veflels  employed  every  time  ; 
and  fome  tranfuding  thro’  the  Luting.  Whence 
the  account  is  defrauded.  And  (2.)  that  in  tranf- 
vafing  the  Liquor,  it  every  time  licks  up  the 
Daft  naturally  contained  in  the  Atmofphere  ; and 
at  the  fame  time  lofes  particles  of  Water,  which 
are  thus  carried  off  by  the  Air  *,  whence  upon  nu¬ 
merous  repetitions  of  the  Experiment,  a  large 

propor- 
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proportion  of  the  Earth  obtained  might  proceed 
trom  the  Duft  of  the  Atmofphere  *. 

24.  The  Experiment  by  Congelation  feems 
attended  with  fewer  difficulties  *,  and  might  per¬ 
haps  be  brought  to  determine  the  point  with  lefs 
exception  \  by  ufing  a  Circle  of  Freezings  and 
Thawings,  alternately  repeated,  with  care  to  fe- 
parate  the  Earth  each  time. 

25.  What  we  here  term  Elementary  Water,  is 
the  pure  aqueous  part,  which  comes  over  in  Di- 
ftillation  ;  and  commonly  called  by  the  name  of 
diftilled  Water.  This  diftilled  Water  is  found 
lighter  and  purer  than  the  natural ;  provided  it 
acquire  no  foulnefs,  or  heterogeneous  parts  in  the 
Operation.  And  5tis  obfervable,  that  if  the  Opera¬ 
tion  were  to  be  (lopped  in  the  middle,  a  groffer 
Water  remains  behind,  than  what  came  over. 
Whence  in  all  curious  Chemical  and  (Economi¬ 
cal  Ufes,  the  Water  employed  ffiould  not  boil 
too  long  ;  as  particularly  in  the  making  of  Tin- 
ftures,  Tea,  Coffee,  &c. 

Experiment  VI. 

lloe  more  commodious  Methods  of  examining  thaler. 

26.  By  means  of  the  Inftrument  called  th t  Common 
Hydroftatical  Ballance,  we  took  the  fpecific  Gra-  Water. 
vity  of  the  Water  propofed,  and  dirsdtly  judged  0f  *xamn' 
its  Goodnefs  by  its  Lightnefs. 

27.  This  Experiment  is  a  good  Subftitute  for 
feveral  other  ways  of  examining  the  purity  and 
goodnefs  of  Waters  *,  both  common  and  mine¬ 
ral.  For  it  appears  by  numerous  Inftances,  that 
light  Waters  ate,  cceteris  paribus ,  the  bed,  pureft 
and  wholefomeft.  . 

G  s  2?. 

*  See  Mr.  Boyle's  Philofophical  Works,  and  Boerhatvve’s 
Chemiftry. 
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28.  But  as  the  prefent  Method  requires  the  uf<s 
of  a  curious  Inftrument ;  and  a  considerable  de¬ 
gree  of  accuracy  and  attention,  other  more  expe¬ 
ditious,  tho’  not  more  exadt  Trials  have  beeninr 
vented  ;  particularly  by  the  ufe  of  IVater-poifes  ; 
which  are  Inftruments  of  Ivory,  Glafs,  &V.  made 
hollow-bellied,  fo  as  to  float,  higher  or  lower,  in 
Water,  according  as  the  fpecific  Gravity  thereof  is 
more  or  lefs :  And  thefe  Inftruments  being  gradua¬ 
ted  or  divided  by  Lines  on  the  Stem  ;  they  rea¬ 
dily  ftiew  to  the  Eye,  the  difference  betwixt  the 
fpecific  Gravities  of  any  two  Waters  propofed  5 
tho’  not  with  the  utmoft  exabtnefs, 

29.  The  foundation  of  both  Experiments  is 
this  *,  that  the  Bodies  difiolv’d  or  lick’d  up  by 
W  ater,  in  its  paffing  thro’  the  Caverns,  or  fuper- 
ficial  Parts  of  the  Earth,  are  generally  either  fa- 
line  or  earthy  :  which  being  both  more  ponderous 
than  pure  Water  *,  it  follows,  that  the  lighteft 
Waters  are  leaft  impregnated  with  them;  and 
therefore  fiiteft  for  the  finer  ufes,  where  no  fuch 
grofs,  faline  or  earthy  Matters  are  required  :  as 
they  particulary  are  not  in  the  healthy  human 
Body  ;  where  the  ordinary  office  of  common 
Water  is  to  convey  and  diftribute  Nutriment  to 
all  the  Parts,  to  dilute  and  wafli  off  the  over¬ 
proportion  of  animal  Saks,  as  it  evidently  does  in 
the  S  weat  and  Urine. 

30.  By  means  of  the  prefent  Experiment, 
we  find  that  the  pureft  Rain-Water,  is  of  nearly 
the  fame  fpecific  Gravity  with  diftilled  Water: 
neither  of  them,  when  obtained  pure,  precipita-  j 
ting  any  grofs  earthy  Matter  upon  theaddicion  of 
Oil  of  1  artar  per  deliquiam  ;  as  many  Spring- 
Waters  do. 

3 r •"  Common- Waters  are  diftinguifhed  into 
Hard  and  Soft,  and  accordingly  are  ufed  for  diffe¬ 
rent  Operations.  Thus  foft  Water  is  found  beft 
for  extracting  certain  Tinctures,  freeing  Metallic 
3  Calces 
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Calces  from  their  Salts,  &c.  And  hard  Water, 
for  the  tempering  of  Steel ;  the  making  of  Arti¬ 
ficial  Wines,  and  Malt-Liquors  intended  for 

long  keeping.  .  , 

32.  Hard  Waters  are  fuch  as  contain  a  foreign* 
faline  or  terreftrial  Matter-,  and  accordingly  be¬ 
come  fofter  by  long  (landing,  or  by  a  fmall  ad¬ 
dition  of  Salt  of  Tartar;  both  which  tend  to 
precipitate  the  terreftrial  Subftance  out  of  them. 

Experiment  VII. 

Tbs  mote  commodious  Method  of  examining  Mineral 

IV aters. 

33.  ( 1.)  To  half  a  common  Wine-Glafs  ofjgj"'7 
Pyrmont  W^ater,  we  added  a  Dram  of  the  exfirnjriejt 
Syrup  of  Violets;  whereby  a  greenifti  Colour 

was  produced.  (2.)  To  a  likequantity  of  the 
fame  Water,  we  added  a  few  Grains  of  feraped 
Galls;  and  firft,  a  purple,  then  a  black ifli  Colour 
prefently  enfued.  (3,)  We  evaporated  a  quan¬ 
tity  of  the  fame  Water  ;  and  a  fmall  proportion 
of  an  ochry  Subftance  was  left  behind,  f 4*)  VVe 
fet  a  Glafs  of  the  fame  Water,  cold,  in  the  Re¬ 
ceiver  of  the  Air-Pump  ;  and  found,  upon  with¬ 
drawing  the  external  Air,  thatthe  Water  (park- 
led  violently, and  difeharged  a  numerous  quantity 
of  fmall  Bubbles,  at  its  Surface  ;  like  what  hap¬ 
pens  in  the  conflict  of  an  acid  and  alkaline  Liquoi . 

34.  This  Experiment  holds  in  all  the  cafes  of 
Chalybeate  Waters  only,  and  not  o {Mineral  JVa- 
ters  in  general.  By  Mineral  Waters  in  general,  are 
meant  all  thofe  wherein  any  Medicinal  Virtues, 
befides  thofe  of  common  Water,  is  found.  Thefe 
Mineral  Waters  arfe  of  various  kinds  ;  we  may 
confide*  them  under  the  general  Titles  of  Chaly¬ 
beate ,  Purgative,  and  Alterative . 


35- 
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35„  The  more  ufeful  ancPcomm  odious  Addi- 
tions  for  examining  thefe  three  kinds  of  Mineral 
Waters,  are,  Galls ,  Syrup  of  Violets ,  and  0/7  of 
Tartar  'per  deliquium. 

3  6.  GW/j  difcover  in  them  any  fmall  proportion 
of  Vitriol  or  difiolved  Iron  ;  as  having  the  pro¬ 
perty  of  immediately  ftrikinga  purple,  or  black 
Colour  in  all  Waters,  y/here  any  fuch  fub- 
flariceis  lodged. 

37.  Syrup  of  Violets  in  the  fame  manner  difco- 
vers  any  fmall  predominancy  of  an  Acid  or  Al¬ 
kali  therein  ;  by  changing  the  Water  red,  if 
an  Acid  ;  and  green,  if  Alkali  prefides. 

38.  0/7  of  T artar  difcovers  any  fmall  propor¬ 
tion  of  earthy  Matter,  lefs  capable  of  diffolving 
in  Water  than  that  Salt ;  by  precipitating  fuch 
earthy  Matter,  in  form  of  a  white  Cloud,  to  the 
bottom  of  the  containing  Glafs,  where  it  colle&s, 
and  appears  like  a  fubtile  white  Powder. 

39.  Thefe  particulars  may  be  fhewn,  and  pro¬ 
ved  fatisfadtorily,  by  adding  to  pure  Water  a 
little  of  a  known  Acid,  Alkali,  dilfolved  Iron 
and  fubtile  Earth,  or  fine  light  Sediment  of  an 
earthy  Water  ;  applying  the  Syrup  of  Violets, 
Galls,  and  Oil  of  Tartar  refpedtively. 

40.  Suppofe,  therefore,  any  unexperienced 
Water  to  be  examined  *,  firft,  drop  into  it  a  little 
Syrup  of  Violets  *,  and  if  this  does  not  alter  its 
colour,  but  continues  its  full  natural  bluenefs ;  the 
Water  is  neither  Acid  nor  Alkaline.  If  Galls  do 
not  turn  the  Water  black,  it  is  not  Irony,  or  Vi¬ 
triolic  *,  and  if  Oil  ol  Tartar  does  not  precipitate 
a  white  Powder,  the  Water  holds  no  confidera- 
ble  proportion  of  earthy  Matter. 

41.  The  prefent  Set  of  Experiments  is  capa¬ 
ble  of  great  enlargement ;  by  means  of  many  Q- 
ther  additions,  capable  of  caufi,ng  .a  change  of 
€o!pur,or  a  precipitation  ip  Waters  }  according  as 

they 
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:frey  are  impregnated  with  matters  of  certain  kinds. 

Thus  a  Solution  of  Silver,  by  caufing  a  thicknefs 
>r  light  precipitation,  difcovers  a  minute  propor- 
:jon  of  Sea-Salt  contain’d  in  Waters.  And  there 
iS  fcarce  a  Salt  on  Earth,  or  a  Mineral,  hitherto 
known,  but  the  induftry  of  the  Chemifts  has 
found  ways  of  difcovering,  if  it  be  contained  in 
any  common  or  Mineral  Water  j  efpecially,  if  to 
:his  we  add  the  ufe  of  Evaporation,  or  way  of 
bringing  the  folid  Contents  of  fuch  Waters  to  a 
dry  Form.  So  that  if  this  whole  affair  were  to 

I:  properly  conduced  *  we  apprehend  it  might 
a  fhort  time  terminate  in  a  certain  difcovery  of 
e  Contents  of  all  the  Mineral  Waters  of  the 
ingdom  ;  to  the  great  advantage  of  ordinary 
ife,  and  a  confiderable  Improvement  in  the 
rt  of  Medicine  ;  and  many  other  Mechanical 
rts  and  Trades,  depending  upon  the  proper 

boice  and  Ufe  of  Waters. 

•< 

Experiment  VIII. 
f ’bat  Mineral  Waters  are  imitabk  by  Art . 

42.  We  took  a  Quart  of  the  lighted  and  pu-Pyrmonr- 
Water  we  cou’d  procure,  and  added  to 
Dout  thirty  Drops  of  a  ftrong  Solution  of  Iron^ 
ladewith  Spirit  of  Salt ,  a  Dram  or  more  of 
leum  Tartari  per  deliquium  \  and  twenty,  thirty, 
r  forty  Drops  of  Spirit  of  Vitriol ;  but  fo  as 
lat  the  Alkali  of  the  Oil  of  Tartar  might  pre- 
ail :  we  fhook  now  all  brifkly  together ;  and  pou- 
id  out  a  Glafs  for  tailing  *,  upon  which,  it  was 
Hind  very  remarkably  to  refemble  Pyrmont- 
vater, 

43.  This  Experiment,  tho’  but  particular, 

>ay  afford  us  a  general  Rule,  for  imitating  any 
Mineral  Water  propofed.  The  Rule  is,  by  a 
roper  Analyfis  to  find  the  Contents  of  fuch  a 

Water, 


9° 


Tur ging- 
lVa  ter  s 
imitated 
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Water,  (by  Evaporation,  the  addition  of  tinging 
Ingredients,  &c.  as  above-mentioned  *)  and 
their  proportions ;  then,  by  means  of  Synthetical 
Chemiftry  f,  to  compofe  a  fimilar  Mixture. 
Thus,  for  example,  we  learn,  by  a  proper 
Analyfis,  that  the  Ingredients  or  different  confti- 
tuent  Parts  of  Pjrmont- Water  J,  are  a  fubtile 
aqueous  Fluid,  a  volatile  Iron,  and  a  predomi¬ 
nating  Alkali  *,  all  joined  together  into  one  brisk, 
pungent,  fpirituous  Water :  And  upon  this  Ana¬ 
lyfis  our  preceding  Imitation  was  founded  * 
which  if  the  proportions  be  juftly  hit,  the  Arti¬ 
ficial  Pyrmont- Water  will  greatly  refemble  the 
Natural ;  and  produce  fimilar  effedis  in  the 
Body  3  as  has  been  found  upon  Experienced. 

44.  The  Imitation  of  this  fpirituous  kind  of 
Chalybeate  Water  is  by  much  the  moft  difficult j 
and  may  perhaps  be  rendred  more  perfect,  if  in- 
ftead  of  ufing  the  Solution  of  Iron  in  Spirit  of 
Salt ;  the  purefl  common  Water  be  boiled  in  a 
clofe  Veffel,  with  a  ffnall  proportion,  of  Okre, 
foft  Iron  Ore,  or  Pyrites  *,  the  reft  of  the  Pro- 
cefs  being  conducted  as  above  fet  down. 

45.  The  Imitation  of  the  common  purgative 
Mineral  Waters  is  facil  *,  thus  Epfom- Water  is 
imitated  by  barely  diffolving  three  or  four  Drams 
of  Epfom  Salt,  in  a  Quart  of  pure  Water,"  made 
fomewhat  brilk  or  quick  with  a  few  Drops  of 
Spirit  of  Vitriol,  and  Oil  of  Tartar  per  deliquiumy 
fo  as  to  let  the  Alkali  prevail.  And  the  fame  is 
to  be  underftood  of  any  other  Water,  whofe 
Contents  are  exactly  known. 

46. 
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T  See  hereafter  the  Leciure  on  Synthetical  Chemiftry. 

4  See  above  Exp.  VII. 

(|  See  New  Experiments  and  Obfervations  upon  Mineral 
Waters. 
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4 6.  And  by  a  little  farther  Experience  and  The  Expe < 
Application  we  apprehend,  that  thefe  Imitations 
might  be  brought  to  a  great  degree  of  Perfec¬ 
tion  ;  fo  as  to  render  the  trouble  and  charge  of 
importing  foreign  Waters,  or  going  to  drink 
them  abroad,  in  a  manner  unneceffary. 

But  the  Imitation  of  the  Alterative  Waters, 
fuch  as  thofe  of  Bath ,  Buckfton ,  Holt,  &c.  has 
hitherto  fcarce  been  attempted  ;  nor  can  be 
rationally,  for  want  of  their  refpedtive  juft  Ana- 
lyfes,  upon  which  fuch  Imitations  fhould  always 
be  grounded.  .  •  • 

Axioms  and  Canons. 


1.  We  have  feen,  (i.)  that  Water  is  natu¬ 
rally  contained  in  fome  of  the  dryeft  and  har- 
deft  Bodies  ;  and  .in  the  dryeft  Air  :  (2.)  that 
itfelf  naturally  contains  Air,  and  and  an  earthy 
Subftance ;  (3.)  that  it  is  the  proper  Menftruum 
of  Salts  •,  diffolving1  more  of  one,  and  lefs  of 
another:  (4.)  that  one  good  flgn  of  its  purity 
and  wholefomenefs  is  Levity :  (5.)  that  the 
Ingredients  of  a  Mineral  Water  may  be  difco- 
vered  by  Chemical  Expedients  :  and  (6.)  .that 
Mineral  Waters  are  imitable  by  Art,  from  fuch 
Difcovery  *. 

2.  That  Water  is  of  infinite  ufe  in  all  the  Works 
both  of  Nature  and  Art;  as  without  it,  there 
could  be  no  Generation,  Nutrition  or  Acccretion 
performed  in  all  the  Animal,  Vegetable,  Mineral, 
Marine  and  Acmofpherical  Regions.  The  Blood 
CQujd  not  flow  in  the  Veins,  the  Sap  in  the  Veftcls 
of  Vegetables,  nor  the  Particles  of  Minerals  con¬ 
crete  and  grow  together,  without  Water,  ’Tis 
this  that  makes  the  largeft  part  of  our  Blood,  our 

;f  '  Drink, 
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Drink,  and  our  Aliment.  There  could  be  no 
Corruption,  Fermentation  or  Difiolution  carried 
on  without  it  *.  No  Brewing,  no  Diddling,  no 
Wines,  no  Vinegars,  no  Spirits,  made  without  it  f. 

3.  That  we  meet  with  Water  under  an  infi¬ 
nite  variety  of  Forms  ;  and  in  an  infinite  variety 
of  Bodies;  as  that  of  Air,  Vapour,  Clouds, 
Snow,.  Hail,  Ice,  Sap,  Wines,  Blood,  Flefh, 
Bone,  Horn,  Stone,  £s?r.  through  all  which  it 
feems  to  pafs  unaltered,  as  an  Agent  or  Inftru- 
ra^nt,  that  fuffers  no  alteration  by  re-a&ion  ;  but 
remains  capable  of  re  fuming  the  form  of  Water 
again,  upon  occafion  ||.  In  which  refpedt  it  greatly 
refembles  that  other  Proteus  iQiiickfilver^ which  we 
meet  with  in  the  form  of  Fumes,  Clouds,  Sub¬ 
limate,  Precipitate,  ©V.  from  which  it  may  be 
reduced  to  running  Mercury  again  **. 

4.  That  Water,  in  its  own  common  State,  ap¬ 
pears  to  be  a  combination  of  all  the  Elements 
together;  as  containing  a  quantity  of  Fire,  which 
keeps  it  fluid  ;  a  quantity  of  Air,  and  a  quantity 
of  Earth  +f.  Whence  it  can  be  no  wonder,  that 
Water  alone,  as  it  appears  to  theSenfes,  (hould 
fufiicefor  Vegetation  in  fome  cafes,  where  little 
Earth  is  wanted  ;  or  for  fupporting  Animal  and 
Mineral  Life,  where  no  great  degree  of  Nutri- 
ment  is  required.  And  hence  it  proves  a  Gluten 
or  Cement  to  lome  Bodies,  and  a  Solvent  to 
others.  Thus  it  confolidates  Brick,  Plaifter  of 
Paris ,  Stone,  Bone,  &c,  but  diflolves  Salts, 
and  fubtile  Earths  approaching  to  Salts,  and 
becomes  the  Inftrumental  Caufe  of  their  Adlion  |JJ|. 
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f  See  the  whole  Work  pajfim. 

|i  See  Exp.  I.  frc.  See  alio  Left.  ill. 
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5.  That  Water  conveys  Nourishment,  dr  a 
more  fifced  and  folid  Matter,to  the  parts  of  Vege¬ 
tables  ;  where  having  depofited  it,  the  finer 
Fluid  peffpires  into  the  Atmofphere  *  :  which 
gives  us  the  Phyfical  Caufe  of  the  dampnefs  and 
unwholefomenefs  of  woody  Countries ;  as  they 
remarkably  find  in  America .  For  all  large  Vege¬ 
tables  acff  after  the  manner  of  Forcing-Pumps  ;  and 
continually  draw  in  large  quantities  of  Water  at 
their  Roots, and  difcharge  it  at  their  Leaves.  Which 
intimates  a  method  of  collecting  Water  in  dry 
Countries;  and  again,of  making  Salt-Water frefh. 

6.  That  the  Water  in  paffing  thro’  Plants, 
after  having  depofited  its  more  terreftrial  part, 
does  not  always  go  off  pure,  but  impregnated 
with  the  finer  Effluvia,  or  more  fubtile  Particles 
of  the  Vegetable  ;  thus  making  an  Atmofphere 
round  every  Plant,  according  to  its  Nature,  odo¬ 
riferous  or  otherwife.  Which  fupplies  us  with  a 
Rule  for  procuring  the  odoriferous  Waters  of 
Vegetables  by  Difcillation  f. 

7.  That  the  Particles  not  fine  enough  to  go  off 
thus  along  with  the  Water,  are  left  behind  upon 
the  Surface  of  the  Leaves,  and  Flowers  of  Plants  ; 
being  now  thickned  or  (trained  from  their  moi- 
fter  parts,  and  remaining  in  the  form  of  Honey, 
Manna,  Gums,  Balfams,  (Ac.  according  to  the 
Nature  of  the  Vegetable  t.  And  hence  appears 
the  Phyfical  Caufe  of  Plants  proving  more  odori¬ 
ferous  and  fweet,when  the  Weather  is  both  warm 
and  moilbas  immediately  after  a  Summer’sShower. 

8.  That  the  Chemical  Operator  fhould  form 
to  himfeifan  Hygrometer  jj,  for  the  Service  of  his 

Labo- 

*  See  Exp.  III.  <&c. 

•f  See  Exp.  III.  §.  12,  &c. 

See  Exp.  III. 

||  As  ot  Sponge,  Salt  of  Tartar,  Oil  of  Vitriol,  Oat-beards 
&c.  which.  jrttra&  the  Mo; (lure  of  the  Air, 
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Laboratory ;  to  determine  the  proportion  of 
Water  at  all  times  contained  in  the  Air  ;  which 
continually  mixes  with  his  Preparations,  diffe¬ 
rently  augments  their  weight,  and  promotes  or 
hinders  many  of  his  Operations  *,  as  we  find 
particularly  in  making  the  Oleum  Sulphuris  per 
Campanam ,  and  Oleum  artar.  per  deliquium ,  both 
which  fucceed  beft  in  a  moift  Air  *. 

9.  That  pure  Water  makes  the  largeft  part  of 
Mineral  Waters, where  it  is  impregnated  as  a  Men- 
ftruum  withfeveral  Ingredients,that  it  diffolvesor 
drinks  up  in  its  paffage  thro’  the  Earth 

10.  Laftly ,  The  preceding  Enquiry  affords 
confiderable  light  for  difcovering  practicable 
ways  of  making  Sea-Water  frelh  and  potable  [j  ; 
and  of  preparing  Waters  by  Art,  fo  as  to  ren¬ 
der  them  fitter  for  the  common  oeconomicalUfes, 
and  the  Service  of  many  particular  Arts  *,  as  Me¬ 
dicine,  Pharmacy,  Chemiftry,  Brewing,  Diftil* 
ling,  &c  **. 

,  .  -V  V 
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*  See  Exp.  II.  See  alfb  Lett.  III.  pajjim. 

f  See  Exp.  VII.  VIII. 

jj  See  §.  7,  12,  14.  &  Ax.  f,  &c. 

**  See  §.  40, 
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LECTURE  VI. 

CONTAINING, 

An  Enquiry  into  the  Nature  and  Ufe  of 
Menftruums  y  or  Solvents . 

I.  TT  TE  have  now  gone  thro’  with  the  com -introduc- 
W  mon  Elements,  Fire,  Air,  Earth,  and*10*' 
Water :  we  next  proceed  to  Menftruums  ;  which 
make  a  large  Branch  of  Natural  Philofophy,  and 
a  more  peculiar  and  immediate  partofChemiftry. 

2.  By  Menftruums  we  underftand  all  thofe  Bo-  Menjlru- 
dies,  which,  in  a  fluid  or  fubtilized  State,  are  ca-«w*w^ 
pable  of  interpofing  their  fmall  parts,  betwixt 

the  fmall  parts  of  other  Bodies  ;  fo  as  to  divide 
them  fubtily,  and  form  a  new  uniform  Com¬ 
pound  of  the  two. 

3.  Hence,' folid  Bodies,  as  well  as  Fluids,  ar esolid  and 
capable  of  becoming  Menftruums  5  when  their  Fluid. 
parts  are  fubtily  divided,  fo  as  to  receive  others 
uniformly  between  them:  whether  this  fubtile 
diviflon  and  joint  interpofition  of  Parts  be  effected 
byFufion,  Triture,  or  the  like. 

4.  Thus  when  two  Metals,  being  fufed  toge-  TheDsfini- 
ther,  mutually  interpofe  their  fubtile  parts  be  - 

tween  each  other,  and  unite  ijito  one  uniform 
Mafs  *,  they  become  Menftruums  to  each  other. 

And  fo  when  common  Sulphur  and  common 
Mercury  are  barely  rubbed  together,  till  the 
Mafs  becomes  every 'way  uniform,  and  ftmilar  ;  . 
the  Sulphur  proves  a  Menftruum  to  the  Mercury, 
and  the  Mercury  a  Menftruum  to  the  Sulphur  $ 

and 
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and  form  that  black  uniform  Powder  called 
JEth'iOpi  Mine  rails. 

5.  Whence  it  appears,  that  the  term  Men- 
ftruum  is  equally  applicable  to  both  the  Bodies 
concerned  ;  the  one  being  as  much  a  Menftruum  as 
the  other.  So  when  Water  diffolves  Sugar,  it 
may  as  juftly  be  faid,  that  the  Sugar  diffolves 
the  Water;  tho’  Cuftom,  and  the  common 
Forms  of  Speech,  which  have  little  regard  to  juft 
and  philofophical  Notions,  do  not  authorize  the 
Expreflion. 

The  Men-  6.  And  hence  it  may  appear,  that  the  com- 
ftruums  i/mon  Elements  we  have  confider  d  in  the  foregoing 
Nature.  Lectures,  are  in  a  proper  fenfe  the  Menftruums  of 
Nature  ;  which  ftie  employs  for  producing  her 
ordinary  effedts.  For  Fire  mixes  uniformly  a- 
mong  Bodies, and  divides  their  parts;  fo  does  Air, 
Water  and  Elementary  Earth,  as  we  have  all  a- 
long  (hewn.  We  fuppofe  it  will  not,  therefore, 
appear  foreign,  but  diredtly  conducive  to  our  pur- 
pofe,  to  have  bellow’d  a  Lefture  upon  each  of 
thefe  Elements,  by  way  of  Foundation  to  our 
Courfe  ;  as  thefe  are  not  only  the  principal  A- 
gents  of  Nature,  but  are  alfo  concerned  in  every 
Chemical  Operation. 

TheVurport  7 .  The  prefent  Bufmefs  will -be  to  Ihew,  (i.)  the 
Of  the  Ex -  different  diffolving  Powers  of  Water,  in  different 
prlmmts.  BodieSt  (2.)  The  fame  of  Alcohol.  (3.)  The 
fame  of  Oil.  (4.)  The  fame  of  unlikely  Sub- 
fiances.  (5.)  *1  he  lame  of  Quickftlver.  (6)  The 
fame  of  the  common  Menftruums,  Aqua  Forty. f, 
and  Aqua  Regia.  And,  (7.)  the  lame  of  the  Di- 
geftor:  thus  proceeding  gradually  from  the 
weakeft  up  to  the  ftrongeft  diffolving  Powers,  hi* 
therto  known  in  Chemiftry. 
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'  Experiment  I. 

'That  Water ,  as  a  Menftruum,  dijfolves  more  of 
one  Body ,  and  lefs  of  another . 

8.  We  took  three  fimilar  and  equal  GlafTes,^ 
each  containing  two  Ounces  of  the  fame  kind r 
of  Water,  cold  ;  and  put  into  the  firfta  certain^T^jW 
weighed  quantity  of  EjfomSalt,  viz.  two  Ounces,  Men- 
the  greatefl  part  whereof  was  foon  difTolved.  We  ftru«m- 
put  into  the  fecond  a  certain  weighed  quantity 

of  dry  and  pulverized  common  Salt,  viz.  five 
Drachms ;  which  likewife  foon  difTolved,  almoft 
entirely.  And  into  the  third,  we  put  a  certain 
weighed  quantity,  viz .  eight  Grains  of  finely  pul¬ 
verized  Cream  of  T artar ;  fcarce  any  part  where¬ 
of  appeared  to  dififolve  in  the  cold.  We  fet  all 
the  Glafies  in  Balneo  Mariee ,  ’till  the  Water  of 
the  Balneum  boiled,  and  then  obferved  that  more 
of  each  Salt  was  taken  up  refpedtively. 

9.  It  might  be  proper,  for  the  further  Im*  The  Expe- 
provement  of  Chemifiry  and  Natural  Philofophy,  riment 

to  form  a  Table  of  the  Time  and  Quantity tmde*' 
wherein  all  the  known  Salts  are  dififolvable  in 
Water.  Epfom  Salt,  we  fee,  prefently  diffolves 
in  about  an  equal  Quantity  of  Water-,  common 
Salt  diflfolves  in  about  four  times  ;  Nitre  in  a- 
bout  five  or  fix  times  ;  and  Salt  of  Tartar  in  a- 
bout  twice  its  own  quantity  of  Water:  but  Cream 
of  Tartar  requires  twenty  times  its  own  quantity 
of  boiling  Water  to  dififolve  it. 

10.  Such  a  Tables  regularly  formed,  might 
cafe  the  trouble  of  refining  Salts,  by  fhewing 
at  once,  without  future  trial  or  lofs  of  time, 
how  much  Water  each  Salt  required  to  dififolve 
it,  for  Clarification,  Filtration,  or  Cryftallization. 

11.  It  would  likewife  fupply  us  with  a  ready 
and  commodious  way  of  feparating  any  Mixture 

H  of 
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of  Salts,  by  (hewing  which  would  (hoot  out  of 
the  Mixture  firft  upon  Cryfta|lization.  For  the 
Rule  is,  that  the  Salt  which  Requires  the  largeft 
Proportion  of  JVater  to  dijffolvd  it,  will  ftooot  the 
fir  ft.  And  thus  Nitre,  requiring  a  larger  pro¬ 
portion  of  Water  to  diffolvb  it  than  common 
Salt  does-,  Nitre,  by  Cryftallization,  is  totally 
fe  p  a  rated  from  that  Salt,  in  the  ordinary  Re¬ 
finement  of  Nitre.  And  unlefs  this  were  to 
happen,  the  Aqua-Fortis  prepared  from  Nitre, 
would  prove  a  kind  of  Aqua- Regia  ;  and  inftead 
of  diffolving  Silver,  diffolve  Gold :  For  Aqua - 
Regia  is  made  from  a  Mixture  of  Nitre  and  Sea- 
Salt,  or  Sal-ammoniac,  which  contains  the  Spi¬ 
rit  of  Sea-Salt*'. 

12.  The  fame  Table  might  alfo  diredb  us  to 
a  ready  and  commodious  Method  of  ieparating 
two  Salts,  without  waiting  for  Cryftallization. 
Thus  fuppofe  Tartar  of  Vitriol  were  mixed  with 
Epfom  Salt  *,  if  Water  be  poured  upon  the  Mix¬ 
ture,  it  vvill  prefently- drink  in  the  Epfom  Salt* 
and  leave  the  Tartar  of  Vitriol  untouched,  fo  as 
to  be  decanted  clear  from  it  *,  becaufe  Epfom  Salt 
eafily  and  plentifully  diffolves  in  cold  Water  ; 
whereas  Tartar  of  Vitriol  diflolves  (lowly  and  fpa- 
ringly  in  the  fame.  And  the  fame  is  to  be  under- 
flood  of  other  Mixtures  of  Salts. 

Accounted  1 3.  If  the  phyfical  Reafon  be  demanded,  why; 

for.  one  Salt  more  readily  diffolves  in  Water  than  ano-i 
ther,  we  recommend  it  to  farther  Examination 
whether  all  Salts  do  not  diffolve  in  Water  witl 
greater  or  lefs  Facility,  and  in  greater  or  le( 
Proportion,  according  as  they  contain  more  0 
lefs,  of  a  grofs,  unftuous  Subftance,  unfuitabl 
to  the  Nature,  or  Finenefs  and  Lubricity  c 
Parts  required  in  Water.  The  comparing  c 

Epfoi 
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Epfom  S^It,  Salt  of  Tartar,  common  Salt, 
with  Nitre,  Alum,  crude  Tartar,  £*.  feem  to 
make  this  more  than  a  Conje&ure. 

14.  Vitriols,  being  a  Species  of  Salts,  hence 
alfo  become  foluble  in  Water.  But  pure  Water 
has  not  the  power  of  diffolving  Metals,  unlefs 
they  are  firft  reduced  to  a  Saline  or  Vitriolic 
Form  :  Nor  does  Water  ad  as  a  Menftruum  up¬ 
on  Oils,  Rofins,  Amber,  Sulphur,  fcfa  Whence 
its  power,  as  a  diredt  Solvent,  is  limited*:  But 

.  for  Salts,  it  feems  the  appropriated  Menftruum  ; 
and,  with  the  affiftance  of  other  things,  it  may 
diffolve  a  great  number  of  other  Bodies:  Thus 
by  the  Interpofition  of  Wax,  it  will  diffolve  Oil 
by  fimple  Triture,  by  means  of  the  Yolk  of  an 
Egg  it  will  diffolve  Turpentine,  and  by  means 
of  acid  Spirits  it  will  diffolve  Chalk,  Earths,  and 
Metals, 

15.  In  our  prefent  Experiment  we  find  the  dif¬ 
folving  Power  of  Water  increafe  with  Heat,  and 

|  this  holds  *  till  the  Water  boils  ;  after  which,  as 
the  Heat  remains  the  fame,  fodoes  the  diffolving 
Power;  and  as  this  Heat  decreafes,  fo  does  that 
Power  ;  and  lets  part  of  the  Salt  fall  down  a- 
gain.  Whence  it  fhould  feem  as  if  Heat  was 
the  original  Caufe  of  the  diffolving  Powers. 

16.  But  on  the  other  hand,  there  are  Experi¬ 
ments,  wherein  the  Power  of  Water,  as  a  Men¬ 
ftruum,  decreafes,  as  the  degree  of  Heat  increafes, 
viz.  in  boiling  the  White  of  an  Egg  ;  where  the 
Water,  as  it  grows  hot,  coagulates  the  Subjed  ; 
which  it  would  diffolve  when  cold.  We  alfo  ob- 
ferve  the  lame  of  Blood  ;  a  firm  Mixture  of 
Flower  and  Water,  £sfr.  The  Inftances  of  this 
kind  fhould  therefore  be  colleded,  and  go  along 
with  the  former,  to  prevent  the  Mind  from  rum- 

H  2  ning 
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rung  into  Error,  and  prevent  our  concluding 
haffiiy  from  too  few  Experiments  ;  which  has 
greatly  prejudiced  Chemiftry  and  Natural  Phi- 

lofopby. 

Experiment  II. 

<fhe  diffolving  Power  of  Alcohol. 

h/,*  We  took  an  Ounce  of  AlcohoU  and  by  de- 

dij[olved agrees  added  to  itan  Ounce  of  folid  Camphire ;  all,^ 
spirit  of  which  it  nearly  diffolved,  in  a  very  fhort  time, 
mne'  without  any  Ebullition,  or  apparent  Alteration 
of  Fluidity,  or  Tranfparency.  We  afterwards 
poured  in  a  large  proportion  of  fair  Water,  which 
weakening  the  Solution,  and  uniting  with  the 
Alcohol ,  caufed  it  to  let  go  the  Camphire  *,  that 
now  all  rofe  white,  folid  and  perfect,  to  the  top 
of  the  Mixture. 

Alcohol  1 8.  Alcohol ,  or  highly  redlified  Spirit  of  Wine, 
what.  is  a  Liquor  obtain’d  from  vegetable  Subjedts,  by 
Fermentation,  Diftillation,  and  Redtification 
It  appears  related  to  Oil,  becaufe  totally  inflam¬ 
mable  ;  and  when  carefully  examined,  to  be  the 
effential  Oil  of  the  Vegetable,  intimately  broke 
and  ground  in,  among  the  Particles  of  Water  » 
fo  as  to  form  one  uniform  Liquor,  not  eafily  fe- 
parable  again  into  different  parts  ft . 

19.  We  learn,  by  the  prefent  Experiment, 
that  it  has  the  power  of  diffolving  about  its  own 
weight  of  Camphire  *,  which  when  duly  exami¬ 
ned,  appears  to  be  a  particular  kind  of  volatile, 
or  effential  Oil,  coagulated  into  a  white  and  folid 
Subftance  ft.  And  as  fuch  an  Oil,  it  is  here 
plentifully  diffolved  in  Alcohol . 

Its  Ufes ,  20.  This  Alcohol  is  a  capital  Menftruum  in 

Chemiftry,  and  fitted  to  diflolve  Rofins,  as  well 

as 


*  See  the  Letfure  upon  Diftillation  hereafter, 
f  See  hereafter  he#,  XVI.  Exp.  III. 
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as  Oils.  Tho’  it  does  not  thus  mix  inextricably 
with  either,  but  leaves  them  feparable  again  by 
the  bare  addition  of  Water,  which  it  diffolves 
more  readily  than  either  Oil  or  Rofin  5  and 
therefore  lets  them  go  to  join  with  this,  accord¬ 
ing  to  the  Law  of  Precipitation.  For  whenever 
one  Body  has  diffolved  another  ;  and  a  third  be  ad¬ 
ded  to  the  Solution  ;  which  third  has  a  greater  re¬ 
lation  to  either  of  the  former ,  than  they  have  to  each 
other  •,  their  Union  is  feparated ,  and  the  third  Body 
diffolved  inftead  of  the  fir  ft  or  fecond  ;  one  of  which 
is  now  at  liberty  to  rife ,  or  fall  to  the  bottom ,  ac¬ 
cording  to  its  fpecific  Gravity :  as  we  law  remark¬ 
ably  in  the  prefent  Experiment,  where  the  Cam- 
phire,  diffolved  in  the  Spirit  of  Wine,  was  foon 
made  to  float  upon  the  Surface,  by  the  addition 
of  Water,  which  has  a  greater  Appetite  of  Union, 
or  Relation,  to  Spirit  of  Wine,  than  that  Spirit 
has  to  Camphire.  And  the  phyfical  Reafon 
hereof  may  appear  from  what  was  juft  now  faid  of 
the  Compofition  of  this  Spirit ;  or  its  being  an 
intimate  Mixture  of  Water  and  volatile  Oil*. 

21.  Hence  Alcohol  is  an  intermediate  Sub- 
ftance,  betwixt  Oil  and  Water,  and  related  to 
both,  tho’  participating  more  ot  Water  than  of 
Oil  :  And  according  to  thefe  Relations,  its  Ac¬ 
tion  as  a  Menfruum  may,  we  conceive,  be  pjo- 
perly  explained. 

22.  It  is  by  means  of  this  Menftruum ,  that  the 
T  injures  of  Myrrh,  Gum  Lac,  Guaiacum ,  moft 
of  the  Varnifhes,  and  many  medicinal  Tindtures, 
Elixirs,  and  Solutions  are  prepared :  Tho  for 
thefe  purpofes  it  ufually  requires  to  be  acuated 
with  Salt  of  Tartar.  But  our  prefent  bufinefs 
is  rather  to  confider  the  power  of  fimple  Men¬ 
ftruums, ,  than  of  fuch  as  are  mixed  ;  which  were 
an  infinite  Field,  and  would  lead  us  too  far  for 

H  3  the 
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the  prefent.  Tho’  the  Difcovery  of  powerful', 
yet  innocent  Adenjlnuums,  by  means  of  Compo- 
fition,  fhould  be  earneftly  recommended  to  the 
Diligence,  of  every  Chemift,  as  that  whereon  the 
Improvement  of  numerous  Arts  depends. 


Experiment  III. 

'That  Oil  will  intimately  diffolve  Lead. 

2 3-  e  Put  two  Ounces  of  crude  Lead  into  an 
Lon  Cadie,  and  added  thereto  twelve  Ounces  of 
Oil-Olive,  then  fet  them  over  a  clear  Fire  ;  the 
Lead  evidently  melted  before  the  Oil  began  to 
boil,  and  at  length  the  Lead  difappeared,  or 
united  and  became  one  with  the  Oil.  By  (lop¬ 
ping  the  Operation  at  any  time,  we  could  eafily 
learn  how  much  of  the  Lead  was  diffolved  in 
the  Oil  both  by  the  increafed  Confidence  of  the 
Uil,  and  the  Diminution  of  the  Lead. 

;  24-  The  fame  Experiment  may  hold  alfo  of 
1  m  ;  and  in  a  Mixture  of  Tin  and  Lead.  How 
ar  it  is.  applicable  to  the  other  Metals,  has  not 
been  hitherto  fatisfaftorily  tried.  Some  have 
iuppo.ed  that  Oil  will  diffolve  Copper  and  Iron: 
But  ,t  ihoula  be  carefully  examined  whether  the 

La  ^..not,here  owing  to  an  Acid,  concealed 
,  1  5  or  ,s  the  known  Property  of  Acids 

th-i/ifm  L  C^C  Bas  been  obferved, 

p*  -  1 .  e,  W2  boiled,  to  get  out  its  aqueous 

of  L’.,  p  be“er  fitted  to  Pteferve  Utenfils 

M  Brais>  or  Copper,  from  Rud.  Whence 

o  he  fLS  re  nn,ed  beUer  for  this  PurP°fe»  than 
ou  out  M  %  lK  'n°re  fubieft  to  harbour  a- 
llack  l.5d  And  if  a  little  Cerure,  or 

becomes  ft il’l  6  adued  m  the  boiling,  the  Oil 
ir  Tc  d  o  more  Proper  for  this  purpofe  But 

drink  up  a^dSeff  Md  Waek  ,Lead»  t0 

•  3  an(d-  thei  efore  it  may  be  hence 

concluded. 
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concluded,  that  fome  acid  parts,  naturally  con¬ 
tained  in  Oils,  are  the  caufe  of  their  rufting  or 
diffolving  the  Iron,  Brafs,  or  Copper,  whereon 
fuch  Oils  are  laid. 

25.  The  Preparation,  or  Subftance,  obtained  its  Ufa: 
in  the  prefent  Experiment,  being  taken  from  the 

Fire  at  different  times  of  the  Operation,  makes 
either  a  Balfam,  a  Cement,  or  a  Plaiffer ;  fit 
for  various  Ufes.  Asa  Ballam,  and  a  Plaiffer, 
it  is  ferviceable  in  Chirurgery.  As  a  Cement, 
it  is  excellent  in  Water-Pipes  •,  and  being  laid 
upon  hot  Brick-work,  or  the  like,  fits  it  for 
holding  Water.  It  alfo  ferves  to  hold  crack’d  1 
Glaffes  together  ;  fo  that  they  fhall  be  as  firm  in 
the  crack,  as  in  the  found  parts. 

2 6.  But  a  more  phyfical  Ufe  of  the  Experi¬ 
ment  is  to  fhew  the  great  Affinity,  which  the  foft 
and  fluid  Body  of  Oils,  as  a  Menjlruum ,  has  with 
the  folia  Bodies  of  Metals;  and  how  they  may 
mutually,  not  only  diffolve,  but  difguife  and  con¬ 
ceal  each  other  ;  fo  that  Metals  fhall  be  contained 
in  Bodies,  where  the  Eye  would  never  fufped 


them. 

'  27.  The  prefent  Experiment  alfo  affords  fome 

Light  in  the  Dodtrine  of  Solders  ;  or,  the  Mix¬ 
tures  of  metalline  Matters,  that  will  run  with  a 
lefs  Degree  of  Heat  than  the  Metal  propofed  to 
be  folder’d,  and  tenacioufly  lay  hold  thereof. 

For  Oil,  or  Greafe,  is  an  ufeful  thing  to  facili¬ 
tate  the  running  of  thefe  Solders  ;  as  we  fee  in 
the  foldering  of  Lead  and  Tin,  where  the  Plum¬ 
ber  ufes  his  Tallow  ;  as  the  Tinman  does  his 
Rofin :  by  which  means,  the  Solder  and  the  Me¬ 
tal  are  the  better  foften’d,  and  in  fome  meafure 
diffolved  in  together.  T!°e  R,e^~ 

28.  We  defire  that  this  great  Affinity  be-^/0/7f 
twixt  Oil  and  Metals  may  be  remember’d  ;  as  anj 

H  4  being  Metals. 
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being  an  extenfive  Obfervation  in  the  Bufinefs  of 
Metals,  and  more  particularly  in  the  fublimer 
Metallurgy  ;  where  certain  Expreflions  ufed  of 
the  Sulphur  of  Metals ,  may  be  underflood  to  ad¬ 
vantage,  by  taking  them  to  mean  an  actual  in¬ 
flammable  Subfiance,  or  Oik 

Experiment  IV. 

*That  innocent  and  unlikely  Subjects  may  afford  pow¬ 
erful  Menflrunms,  fhewn  in  Bread . 

Bread  29 •  We  took  two  Pounds  of  common  brown 
diflilled, .  Bread,  cut  into  final  1  Pieces,  and  put  it  into  a 
Glafs  Retort.  We  placed  the  Retort  in  a  Sand- 
Heat,  and  luting  on  a  Receiver,  diflilled  with 
a  moderate  Fire,  fo  long  as  any  aqueous  Liquor 
came  over;  and  at  length  fuffering  all  to  cool, 
we  took  off  the  Receiver,  and  by  the  Filtre  fe- 
parated  the  Liquor  obtained,  to  clear  it  of  its 
Oil.  This  Liquor  was  afterwards  redified  from 
its  Phlegm  in  Balneo  Mar  ice ,  and  afterwards  in  a 
Sand- Flea t  diflilled  over  again,  fo  as  to  obtain 
a  moderately  ftrong,  acid,  and  limpid  Liquor, 
under  the  name  of  the  redified  Spirit  of  Bread. 
ufes  of  the  go.  In  this  manner,  we  obtain  from  common 
Expert-  Bread,  a  large  proportion  of  an  aqueous  Liquor, 
mixed  with  acid  parts,  fo  as  to  be  capable  of  ex¬ 
trading  the  red  Colour  out  of  Coral,  or  even 
Garnets.  B  it  to  procure  this  Liquor  in  its  greatefl 
Strength  and  Perfedion,  we  fhould  make  ufe  of 
Rye  -Bread,  or  fome  of  the  coarfer  forts. 

3 1.  The  Experiment  being  duly  profecuted, 
affords  us  the  Analyfis  of  Bread  ;  a  Subfiance 
capable  of  recruiting  and  forming  all  the  folid 
Parts  of  our  Bodies.  And  no  wonder,  fince  it 
contains  nearly  the  fame  Principles  as  animal 
Matters.  For  Blood,  Flefh,  or  Bone,  upon  their 
Analyfis,  refolve  into  Water,  Oil,  volatile  Salt,  I 

and 
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and  Earth  ;  the  whole,  by  Decodtion,  making 
a  kind  of  mucilaginous,  or  gelatinous  Subftance 
with  Water.  Accordingly,  Bread  boils  with 
Water  into  a  gelatinous  or  mucilaginous  Sub¬ 
ftance  •,  and  when  diftilled,  refolves  into  Water, 
an  acid  Spirit,  Oil,  and  Earth.  The  principal 
Difference  betwixt  them  is,  that  Bread  affords  a 
volatile  Acid  by  Diftillation  •,  as  Flefh,  or  Blood, 
affords  a  volatile  Alkali.  ^Vhence  it  fhould  feem, 
that  there  is  in  the  Body  a  certain  power  of 
changing  the  matter  of  an  Acid  into  that  of  an 

Alkali  *.  .  . 

32.  To  gain  a  clearer  Information  from  the **'*”***• 
prefent  Experiment,  we  could  wifh  it  repeated 

with  fuch  Bread,  as  contains  no  Sea-Salt ;  which 
[is  a  common  Ingredient  in  the  ufual  kinds  of 
[Bread.  For  Sea-Salt  affords  a  confiderable  pro-  ' 
[portion  of  acid  Spirit  upon  Diftillation,  and  this 
[Spirit  may  have  a  great  fhare  in  diffolving  the 
[Bodies,  fuppofed  to  be  diffolved  by  the  Spirit  of 
[the  Bread.  But  however  that  matter  may  prove, 

■the  Experiment  fhews  a  powerful  Menftruutn  is 
■obtainable  from  an  innocent  and  unlikely  Sub- 
Ijedt.  And  the  fame  has  been  found  to  hold  of 
jmany  other  Preparations ;  as  Wine-Vinegar, 
Itartarized  Tartar,  Whence  the  like  ExperF 
Iments  fhould  be  tried  upon  other  common  Sub- 
Ijedls  *,  fuch  as  the  Yolk  and  White  of  Eggs  $ 
■Rennet,  Curd, Whey,  Milk,  Butter-Milk,  Cheefe, 

■Urine,  &c.  in  order  to  difcover  whether  fervice- 
lable  Menjlruums  might  not  be  thus  procured* 

Experiment  V. 

That  Quickfilver  diffolves  Metals. 

33.  We  melted  two  Ounces  of  clean  Lead  in  Amalga* 

Ian  Iron  Ladle,  and  heated  the  fame  quantity  of  Ration  of 
f  Quick- ^ 

:  't  See  more  to  this  purpofe  in  Lett.Vll,. 
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Quickfilver  in  another  Ladle,  ’till  the  Quickfil- 
ver  juft  begun  to  fume;  then  poured  the  Quick¬ 
filver  to  the  Lead,  and  ftirred  them  both  toge¬ 
ther  with  an  Iron  Rod  ;  then  letting  them  cool, 
they  made  a  white,  hardifh,  homogeneous  Mafs: 
a  part  of  which  being  ground  with  more  frelh 
Quickfilver,  readily  and  intimately  mixed  there- 
with. 

The  Expe-  34 •  This  Experiment  fucceeds  with  all  the 

riment  ex- Metals,  except  Iron  %  which  therefore  appears 
tended,  a  ]efs  mercurial  nature  than  the  reft.  The 
with  its  Operation  itfelf  is  called  Amalgamation  that  is, 
PS'  the  intimate  mixing  of  a  Metal  with  Quickfilver. 
It  is  the  Foundation  of  Gilding  and  Silvering. 
For  an  Amalgam  of  Gold  being  rubbed  upon  a 
well-polilhed  Plate  of  pure  Silver  ;  and  the  Plate 
afterwards  expofed  to  fuch  a  Degree  of  Pleat,  as 
will  evaporate  the  Quickfilver  of  the  Amalgam ; 
the  Plate  is  thus  left  gilt.  The  Cafe  is  the  fame 
when  Copper  is  to  be  filver’d.  And  thus  Gold,  i 
or  Silver,  is  uniformly  diffu fed  through  the  Body 
of  the  Quickfilver  *,  whence  a  fingle  Grain  of 
Gold,  Silver,  Lead,  or  Copper,  may  be  divided 
to  an  almoft  inconceivable  Degree  *,  or  fpread 
uniformly  through  a  Mafs  . of  a  thoufand  pound 
weight  of  Quickfilver,  every  the  fmalleft  Par¬ 
ticle  of  which  Whole,  ftiall  contain  a  proportio¬ 
nable  Quantity  of  Gold  to  the  Whole.  And 
hence  it  appears,  that  Quickfilver  is  a  true  Men¬ 
struum  to  all  the  Metals,  except  Iron  *,  diflolvi.ng 
them  as  perfectly  as  Water  diftolves  Salt. 

35.  The  prefen  t  Experiment  alfo  Ihews  us,, 
how  Quickfilver  may  be  adulterated  with  a  Pro- 1 
portion , of  Lead  ;  but  the  Fraud  is  eafily  difco- 
vered,  by  putting  a  little  quantity  of  fuch  de- 
bafed  Quickfilver  into  an  Iron  Ladle,  and  exha¬ 
ling  away  all  the  Mercury  *,  which  will  thus  leave 
the  Lead  behind. 
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36.  We  may  likewife  hence  underftand  the 
raudulent  Tricks  of  fome  pretended  Alchemifts ; 
dio  feigning  an  occafion  for  the  Ufe  of  Mer- 
ury  in  their  Procefles,  have  beforehand  difi- 
olved,  or  procured  to  be  fecretly  ,diffolved,  a 
ertain  proportion  of  Gold  or  Silver  ;  which  not 
lying  off  along  with  the  Quickfilver  in  the  Fire, 
hus  makes  the  credulous  By-ftanders  believe, 
hat  the  bafer  Metals  employed,  are  enriched 
dth  the  nobler  in  the  Operation.  The  Inftan- 
es  of  fuch  Frauds  are  many,  and  have  brought 
,  great  Stain  upon  the  Art  of  Alchemy .  But 
hey  are  eafily  detected,  by  expofing  a  part  of 
he  Operator’s  Mercury  to  the  Fire ;  where  all 
he  Quickfilver  going  off  in  fume,  will  leave 
he  Silver  and  Gold  behind. 


Experiment  VI. 

rhat  Aqua-Fortis,  or  Spirit  of  Nitre,  is  the  Men- 
firuum  for  Silver  ,  and  Aqua-Regia  the  Men- 
ilruum  for  Gold. 

37.  We  took  two  Drachms  of  the  finefi:  Silver  Goy  anj 
educed  to  Filings,  and  poured  upon  it  twice  its  silver  dif- 
weight  of  proof  Aqua-Fortis  }  then  fet  the  con -f°ive(h 
aining  Glafs  in  a  foft  Heat,  under  a  Chimney, 

till  the  Solution  was  perfectly  made. 

38.  We  took  ten  Grains  of  Leaf- Gold,  and 
soured  upon  it  two  Drachms  of  Aqua-Regia  ; 
hen  fet  the  Glafs  in  a  Sand-Heat  to  warm  tho- 
°ughly.  After  the  Gold  was  diffolved,  we  ad- 
led  a  Grain  or  two  more,  ’till  the  Menftruum 
vas  fully  faturated  :  then  decanted  the  clear 
rellow  Solution.  We  afterwards  put  a  few  Grains 
f  Silver  into  Aqua-Regia ,  and  a  few  Grains  of 
jold  into  Aqua-Fortis  ;  and  kept  the  containing 
jlaffes  warm,  in  the  fame  manner  as  before,  but 
ound  no  Solution  enfue  in  either  cafe. 


39* 
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39.  Thus  we  fee  that  Gold  and  Silver  are  per¬ 
fectly  difiolved  in  their  refpedtive  Menftruums ; 
neither  of  which  will  touch  the  other  Metal.  For 
if  any  Gold  be  contained  in  the  Silver,  it  will 
fall  to  the  bottom  of  the  Solution  in  the  form 
of  a  black  Powder  ;  and  if  any  Silver  be  con¬ 
tained  in  the  Gold,  it  does  the  fame. 

Proof  A-  40.  The  Aqua-Fortis ,  for  the  Solution  of  Sil- 
^l^Jortisver,  fhould  be  made  Proof ;  that  is,  it  fhould  be 
capable  of  diffolving  half  a  Grain,  or  a  Grain  of 
Silver  immediately,  without  growing  in  the  lead 
turbid  ;  as  it  wou’d  do,  if  it  contained  any  Sea- 
Salt  5  in  which  cafe  it  is  a  kind  of  Aqua-Regia, 
KowmzU  41.  Aqua-Fortis  is  made  by  diftilling  putrifkd 
Nitre  with  calcined  Vitriol,  or  redtified  Oil  of 
Vitriol,  in  a  ftrong  Heat*,  whereby  an  extremely 
corrofive  acid  Liquor  is  driven  over  in  blood-red 
Fumes. 

Aqua-Re-  42«  Aqua- Regia  is  made  by  diffolving  a  fourtf 
gia  what,  part  of  Sea  Salt  in  the  Aqua-Fortis  above  men- 
tion’d. 


f  .  43.  If  the  Silver  employed  in  the  Solution  wen 

solution rf  absolutely  pure,  the  Liquor  will  be  pellucid 
silver.  but  if  any  Allay,  or  Copper,  remain  mixed  wit! 
it,  the  Solution  will  have  a  bluifh  or  greenifl 
call.  If  a  Solution  of  perfedlly  pure  Silver  be  di 
luted  with  fair  Water,  it  will  (till  remain  pellu 
c id,  without  letting  any  thing  precipitate.  Bu 
if  any  faline  matter  be  contained  in  the  Water 
the  whole  will  now  turn  thick  or  milky.  Th 
Solution  of  pure  Silver,  properly  weaken’d  wit! 
Water  occafionally,  may  be  commodioufly  ufei 
for  ftaining  the  Skin,  or  other  animal  Subftances 
black.  And  if  white,  grey,  or  red  Hair  b 
.  moiflened  with  it,  the  Flair  will  foon  become  c 
a  beautiful  brown,  or  jet-black  Colour.  Fd 
which  purpofe  it  may  be  ufed  with  Safety :  Carl 
being  taken  not  to  touch  the  Skin  therewith*,  fo 

’  *  .  L.  *  **  *  \  . 
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thus  a  Blacknefs  would  be  occasioned,  that  re¬ 
quires  many  Days  before  it  goes  off  again  ;  but 
it  difappears  at  length,  by  the  Scarf-Skin  fcaling 
off,  without  caufing  pain,  of  leaving  any  Sore 
behind. 

44.  The  Solution  of  pure  Silver  has  an  intole¬ 
rably  bitter  Tafte  ;  tho’  by  the  Eye  it  be  not  di- 
ftinguifhable  from  fair  Water.  Whence  we  have 
an  eminent  Inftance  how  Metals  may  lie  concealed 
from  the  fight,  or  remain  lodged  in  unfufpe&ed 
Liquors,  and  thence  be  introduced  invifibly  into 
other  Subftances.  Whence  the  greater  Caution 
fhould  be  ufed  with  all  Pretenders  to  the  Melio¬ 
ration  and  Tranfmutation  of  Metals. 

45.  This  Solution  of  Silver  is  the  Foundation 
of  feveral  medicinal  and  chemical  Preparations  ; 
as  the  Vitriol  of  Silver ,  the  Lunar  Caujtic ,  the 
Silver  Pill ,  &c. 

46.  The  Silver  is  recoverable  from  this  Solu-  rhe  silver 
tion, barely  by  fufpending  a  Copper-Plate  therein 

For  Copper  being  more  eafily  diffolved  by  Aqua - 
Forth  than  Silver  ;  the  Silver  is  therefore  preci¬ 
pitated  to  the  bottom,  in  the  form  of  a  Powder; 
and  being  wafhed  and  melted,  conies  into  a  me¬ 
talline  Lump  again.  And  this  alfo  is  to  be  un- 
derftood  of  the  Solution  of  Gold. 

47.  But,  on  the  contrary,  the  Solution  of  Gold  ^  of  the 
is  yellow,  or  gold-colour’d ,  and  tinges  the  Skin S^0^j0n 
purple,  as  the  Solution  of  Silver  ftains  it  black. 

It  may  be  further  added,  that  if  the  Solution  of 
Gold  be  precipitated  with  Salt  of  Tartar,  and  the 
Powder  be  carefully  dried,  it  makes  the  Aurum 
fulminans ,  fo  called  from  the  violent  Explofion 
it  goes  off  with,  when  heated  beyond  a  certain 
Degree*.  •  v 

Expert- 


*  See  hereafter  the  Lecture  upon  Vyrotecbny, 
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The  Struc¬ 
ture  and 
XJfe  of  the 
Digeftor . 


Ox -Bone 
foften'd. 


Rationale 
of  the  Ex 
ferment. 


Its  XJfes. 


Experiment  VII. 

f The  dijfolving  Power  of  the  Digeftor  ;  an  Inftru - 
ment  contrived  at  once  to  direct  the  Action  of 
Water. ,  Air^  and  Heat ,  in  a  high  Degree ,  upon 
a  Subject, 

48.  The  Digeftor  is  a  ftrong  Vefiel,  made  of 
Copper,  or  Iron,  and  fitted  with  a  clofe  Cover 
and  Skrews,  fo  as  to  remain  perfectly  tight, 
in  a  confiderable  Degree  of  Heat  •,  whilft  Water 
common  Air,  and  the  Subjedt  of  the  Operation 
are  contained  within. 

49.  We  took  a  pound  of  frefh  Ox-Bone  in  a 
fingle  piece  ;  and  two  Quarts  of  common  Wa¬ 
ter  ;  then  a  confiderable  Space  being  left  for  the 
Atmofpherical  Air,  we  fkrewed  them  all  up  to¬ 
gether  in  the  Digeftor  •,  and  applied  a  moderate 
Degree  of  Heat  to  the  bottom  thereof,  for  about 
a  quarter  of  an  Hour,  or  ’till  a  Drop  of  cold 
Water,  let  fall  upon  the  Cover,  would  evaporate 
in  a  very  few  Seconds  of  Time  :  then  letting  all 
cool,  we  opened  the  Veftel,  and  found  the  Bone 
foft  and  tender,  fo  as  to  be  cut  with  a  Knife  3 
with  the  Water,  turned  to  a  hard  Jelly,  about  it  *, 
and  a  large  quantity  of  Fat  in  a  folid  Cake  at  the 
Surface. 

50.  The  Effects  of  this  Inftrument  will  not 
“appear  furprizing,  if  the  Forces,  that  a£t  within 

it,  be  duly  confider’d.  For,  as  we  have  formerly 
fhewed  the  inftrumental  Efficacy  of  Fire,  Air, 
and  Water  to  be  very  great,  even  when  feparate 
no  wonder  they  fhou’d  adl  extremely  ftrong  up 
on  a  Body  in  conjunction 

51.  Hence  the  Digeftor  feems,  of  all  the  In 
ftruments;  orVeftels,  hitherto  invented,  the  mofl 

,  .  . . . .  pow 

•  Sec  the  five  preceding  Lectures,  fajfim* 
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Of  Menflruums. 

powerful  for  increafmg  the  Action  of  Men - 
ftruums .  And  if  a  fuitable  Method  can  be  dif- 
cover’d  for  (lengthening  the  Engine,  fo  as  to 
work  fafely  with  a  very  (trong  Degree  of  Heat; 
we  might  reafonably  expeCt,  that  lome  very  ex¬ 
traordinary  Operations  might  be  performed  by 
its  means  ;  in  the  way  of  Extraction,  Deception, 
TinCture,  Solution,  and  perhaps  even  Deftruc- 
tion,  or  Tranfmutation  *.  ' 

52.  But  a  Courfe  of  Experiments  and  LeCtures 
upon  this  Engine  alone,  would  fcarce  be  fufHcient 
to  (hew  and  explain  its  numerous  Ufes  and  Ap¬ 
plications  for  improving  the  DoCtrine  of  Men- 
ftruums.  And  what  EffeCts  the  common  Solvents, 
as  Alcohol,  Oils,  Aqua-Fortis,  Mercury,  and  Me¬ 
tals  themfelves,  might  have,  when  afiifted  by  this 
Engine,  isnoteafy  to  foretel  ;  and  require  much 
Induftry  and  Application  to  difeover. 

•  •  « 

Axioms  and  Canons. 

t.  We  learn,  from  the  preceding  Enquiry,  that 
Water  is  a  Menftruum,  which,  of  itfelf,  diftolves 
little  more  than  Salts  f  ;  but,  being  a  (lifted  by 
Acids,  diftolves  Earths,  and  even  Metals  them¬ 
felves  |).  And  hence  a  general  Rule  of  Practice 
might  be  drawn,  for  making  Water  an  almoft 
univerfal  Menftruum .  Thus,  by  the  addition  of 
a  fixed  Alkaline  Salt,  it  diftolves  Oil  into  a  Soap; 
by  the  addition  of  Alcohol,  it  extracts  the  refi- 
nous  TinCtures  of  Vegetables  ;  and  in  this  man¬ 
ner,  it  might  be  proper  to  run  through  the  dif¬ 
ferent  Subjects  of  the  vegetable,  animal,  and  mi¬ 
neral 

*  See  Dr.  Papin’s  Treatife  of  this  Instrument..  See  alio 
the  Lord  Bacon’s  Philofophical  Works,  pajfim. 
t  Exp.  I.  See  alfo  Left,  VT 
!  Exp,  I.  VI. 
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neral  Kingdoms,  and  form  Tables  of  the  folutive 
Powers  ofW ater,  feparate,  and  in  conjundlion. 

°  .  That  fuch  Tables  may  be  readily  formed 
of  the  diflolving  Power  of  all  the  known  Men- 
ftruums  ,  to  fliew  by  Infpedtion,  in  what  Time, 
in  what  Proportion,  and  with  what  Degree  of 
Heat,  all  Solvents  perform  their  Adtion :  which 
being  once  reduced  to  a  certainty,  would  greatly 
facilitate  and  improve  the  Pradtice  of  Chertiiftry ** 

3.  That  the  Power  of  Alcohol ,  as  a  Menftruum , 
is  chiefly  limited  to  Rofins  and  Oils  •,  but,  by 
Certain  Additions,  may  be  extended,  as  was  faid 
of  Water,  fo  as  to  become  an  almofi:  univerfal  Sol¬ 
vent  f.  Thus,  by  the  addition  of  Water,  it  be¬ 
comes  Brandy,  or  Spirit,  which  extracts  many 
Tiri&ures  that  pure  Water  and  pure  Alcohol  will 
not  feparately  extradt.  Whence  we  have  a  good 
Jnftrudtion  for  attempting  a  new  Set  of  Men- 
ftruums  by  Mixture,  or  the  Compofltion  of  two 
or  three  Ample  Solvents.  And  if  the  requifite 
Care  and  Skill  were  employed  in  this  matter, 
many  ufeful  Difcoveries  might  be  juftly  expedled 
from  it.  Indeed,  the  mixing  of  two  Menftruum j 
may  fometimes  deftroy  the  Virtue  of  both  \  thus; 
Spirit  of  Nitre  and  Ample  Water  will  each  of 
them  feparately  diffolve  the  human  Calculus ,  but 
not  touch  it  when  they  are  mixed.  But  this  In- 
ftanee  is  only  particular,  and  there  are  a  large 
number  producible  on  the  contrary  Ade :  which 
may  rationally  recommend  a  farther  Profecution 
of  this  Enquiry. 

4.  That  Metals  are  foluble  in  Oils,  and  acid 
Spirits,  fo  as  not  to  be  eafily  difcovered  therein  (|. 
Whence  a  Rule  may  be  drawn  for  a  prudent  Suf- 
penAon  of  the  Judgment,  and  a  rational  Dif- 

truft 

*  Exp  I.  See  alfo  Lefi.V. 

"J*  Exp.  II. 

|  Exp.  III.  VI. 
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tfuft  of  the  Senfes  in  Chemical  Operations :  And 
again,  a  Caution  derived  againft  being  impofed 
upon  by  the  vain  Pretences  of  Alchemifts  *. 

5.  That  the  Power  of  a  Menftruum  is  not  to 
be  judged  of  by  its  Innocency*  with  regard  to  the 
animal  Body.  The  acid  Spirit  of  Bread  is  inno¬ 
cent  and  wholefome  ;  yet  capable  of  diffolving 
Coral  and  Gemsf  .  Pure  Oil-Olive  will  diffolve 
Lead  and  Tin.  The  White  of  an  Egg,  boiled 
hard,  and  fuffer’d  to  run  per.deliqutum,  diflolves 
the  tough  Body  of  Myrrh.  The  Inftances  of 
this  kind  are  extremely  numerous.  They  well 
deferve  to  be  collected  and  tabled,  that  the  Mind 
may  be  thereby  cured  of  the  Prejudice  it  readily 
has  imbibed,  as  if  only  Corrofives  were  Solvents, 

6.  That  the  Adtion  of  Menfiruums  depends 
upon  a  certain  fecret,  and  reciprocal  Relation  be¬ 
twixt  the  Solvent  and  Solvend  3  fcarce  cognizable 
by  the  diredt  Senfes,  nor  hitherto  well  made  out 
by  Inftances,  and  Indudtion.  Alkali  and  Acid, 
Attradtion  and  Repulfion,  Sympathy  and  Anti¬ 
pathy,  feem  rather  words  coin’d  to  exprefs  the 
Addon,  than  to  aflign  the  phyfical  Caufes  of  it. 
And  hence  the  Action  of  new  Menfiruums  cannot 
be  determined,  or  rationally  conjedtured,  before¬ 
hand  :  Becaufe  this  Adtion  depends  upon  a  Caufe 
not  hitherto  known. 

7.  That  Menfiruums  have  not  their  full  Adtion  j 
unlefs  reduced  to  a  fluid  or  fubtile  State  ij.  Wa¬ 
ter  in  the  firm  and  folid  form  of  Ice  does  not  adt 
on  Salts ;  but  they  foon  begin  to  difiolve  each 
other  upon  Contadt.  Metals  do  not  act  on  Me¬ 
tals,  in  the  way  of  Solution,  ’till  they  are  lu- 
fed :  Nor  does  Sulphur  diffolve  Quickfilver ,  ’till 
they  are  both  reduced,  either  to  a  fluid  or  very 

I  fubtile 

*  See  above,  §.  26,  33— 3$. 

f  Exp.  IV. 

H  See  the  Ledlure,  paffm. 
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fubtile  State  by  Triture,  or  Melting.  And  this  I 
appears  to  be  the  Cafe  in  all  Inftances.  Whence,  i 
to  promote  the  Action  of  Menftruums ,  we  are ' 
directed  to  reduce  both  the  Solvent  and  Sol  vend 
t0  minute  parts,  or  the  neared  podible  to  a  fluid 
State,  whether  by  Heat,  Triture,  Fufion,  oro- 
therwife.  And  hence  appears  the  phyfical  Caufej 
of  the  Angular  Efficacy  of  Fire,  Air,  Water  and; 
Trituration  in  promoting  the  A£tion  of  Men - 
ftruums  *. 

8.  That  Quickfllver  is  a  true  Solvent  of  Me-» 
tals ;  fo  as  to  drink  them  in,  as  Water  drinks  in: 
Salts f  ;  by  which  means  one  Metal  may  be  rea-j 
dily  united  with  another,  in  any  proportion,  by 
Ample  Triture  (|,  And  by  means  of  this  Amal¬ 
gamation,  many  Operations  in  the  fublimer  Me¬ 
tallurgy^  are  chiefly  performed**. 

9.  That  acid  Spirits  are  not,  equally,  pro-; 
per  Menftruums  to  all  the  Metals  ;  thus  Spirit  of; 
Nitre,  tho’  it  diflolves  the  red,  will  not  diflolve 
Gold  f+.  So  neither  is  Quickfllver  itfelf  a  pro- 
per  Menftruum  to  them  all;  for  it  does  not  diflolve 
Iron  j||!.  And  the  true  phyfical  Reafon  hereof 
ieefns  not  hitherto  fatisfadtorily  difcover’d  ;  tho* 
numerous  Conjectures  have  been  made  about  it. 

10.  That  all  the  Bodies  in  nature  may  become1 

Menftruums  to  one  another,  each  of  them  beingJ 

by  fame  means  or  other,  capable  of  having  theii 

fmall  parts  uniformly  interpofed  betwixt  the  fmal 

parts  of  any  of  the  red.  Thus  even  Metals  may: 

by  Art,  be  made  to  diflolve  in  Water ;  as  w< 

evidently  fee  from  numerous  Solutions  of  Metal 

• 
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T  Exp.  I., and  V.  See  alfb  Lett.  V. 
ll^See  above,  §.33,  g4„ 

SeC  ^erea^ter  Lectures  on  twiner ology  and  Meta 

tt  See  Exp  ,  VL 
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In  acid  Spirits  :  th’efe  Spirits  being  no  more  than 
Water  charged  with  the  finer  or  more  volatile 
parts  of  Salts. 


11.  That  the  Caufe,  commonly  affign’d,  of 
Solution,  viz,  the  admifilon  ol  the  fine  Particles 
Of  one  Body  into  the  Pores  of  another,  whole 
Figure  fits  them  for  their  reception,  is  not  juft 
or  adequate,  but  hypothetical  and  ill-prefumed  i 
Since  we  find  that  fome  Bodies  will  uniformly 
difiolve  their  own  quantity  of  others*;  as  Water 
does  of  Epfom  Salt,  Alcohol  of  eflehtial  0\h;  Mer¬ 
cury  of  Metals,  one  Metal  of  another,  fcfr.  where- 
as  the  Sum  of  the  Pores,  or  Vacuities,  of  every 
Body  muft  be  necefiarily  left  than  the  Body  it- 
felf and  confequently  thofe  Pores  cannot  receive 
a  (quantity  of  Matter  equal  to  the  Body  wherein 
they  re  fide  :  for  this  were  to  make  the  contained 
Matter  bigger  than  the  Pores  that  contain  it. 

12.  That  the  diflolving  Power  of. Water  may 
be  immenfely  increased  by  means  of  the  Bigefior , 
an  Inftrument  not  hitherto  introduced  into  Che- 
niiftry  ;  tho*  probably  applicable  to  the  great 
Improvement  of  that  Art ;  as  being  a  Contri¬ 
vance,  which  at  once  determines  the  Addon  of  a 
Solvent  upon  the  Solvend,  with  all  the  advan¬ 
tages  of  Heat,  Air,  and  Water,  briskly  agita¬ 
ted  and  confined,  under  a  State  of  Compreflure  ; 
lp  as  to  make  them  ad;  like  different  Sets  of  Stam¬ 
pers  upon  the  Matter  to  be  changed.  For  this 
Engine  at  once  employs  all  the  four  Agents  re¬ 
quired  to  make  the  greateft  part  ot  Menjiruums 
id:  with  advantage  ;  viz.  Fire,  Air,  Water  and 
Triture.  Whence  there  are  feme  folid  Grounds 
.  Hope,  that  it  may,  under  a  proper  Keguia- 
uon,  greatly  contribute  to  the  Improvement  of 
^hemiftry,  natural  Philosophy,  and  Arts. 
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i  3 .  Upon  the  whole,  it  fhould  feem,  that  many 
defirable  Improvements  are  derivable  to  Arts 
from  an  Improvement  in  the  Bufmefs  of  Men- 
ftruum  *  The  Difcovery  of  that  common  Men* 
ftruimu  Aqua-FortiSy  introduced  the  Art  of  Affay- 
ing,  and  the  Scarlet  Dye.  That  of  Alcohol  in¬ 
troduced  the  Arts  of  Varnilhing,  and  japanning. 
Numerous  Pigments  for  Painters,  Colours  for 
Dyers,  Tan-Liquors  for  Tanners,  the  Staining 
of  Bone,  Horn,  Ivory,  Marble,  various  kinds  of 
Ink,  Tindtures,  and  Solutions,  in  Medicine,  Che- 
miftry,  and  other  Arts,  have  all  refulted  from 
the  Difcovery  of  Menjlruums .  Yet  the  Subjedl 
feems  almoft  as  new  and  rich,  as  ever  ;  fo  that 
numerous  other  Difcoveries,  of  the  fame  kind, 
could  not  exhauft  it. 

*  See  the  whole  Enquiry,  paj/im. 
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LECTURE  VII. 

CONTAINING, 

An  Enquiry  into  the  Nature y  Office ?  and 
Effetts  ^Fermentation  tf/z^Putrefa&iorr, 
iw  fA*  Vegetable ,  Animal \  and  Mineral 
Kingdoms . 

. 

i  •  np  H  E  Purport  of  this  Ledure  is  to  enquire  The  sub- 
JL  into  the  Nature,  Effeds,  and  Ufes  ofje<%- 
Fermentation  and  Putrefadion,  as  they  are  the 
natural  Means  of  converting  one  Body  into  ano¬ 
ther  ;  in  order  to  acquire  a  farther  Knowledge 
into  the  Chemiftry  of  Nature  *,  and  thence  derive 
fome  ferviceable  Rules  for  the  Improvement  of 
Philofophical  Chemiftry. 

2.  But  as  the  Subjeds  of  Fermentation,  and 
Putrefadion,feem  to  have  been  imperfedly  treated 
by  Authors,  and  to  lie  buried,  as  it  were,  in 
Obfcurity  j  we  fhall  endeavour  to  let  fome  Light 
in  upon  them,  by  particular  Experiments,  and 
their  Explanations ;  fo  as  to  fhew  the  Steps  of 
Nature ,  and  Art,'  in  conduding  and  regulating 
thefe  capital  Operations ,  for  altering  and  changing 
Vegetable,  Animal,  and  Mineral  Subjeds  in  the 
three  grand  Regions  of  Nature,  viz.  the  Earth , 

Ocean ,  and  Atmofphere. 

3f  Fo  proceed  in  the  clearer  Method,  w q  the  Order 
fhall  begin  with  Fermentation  in  Vegetable  Sub¬ 
jeds,  and  trace  it  thro*  all  its  Stages  *,  ’till  it  at 
length  terminates  in  Putrefaction ;  which  reduces 
Vegetable  Subjeds  to  an  animal  Nature.  Next, 
vye  lliall  confider  the  fimilar  Procefs  in  animal 

I  3  Subjeds  ; 
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Subjects  •,  and  laftly,  examine  whether  any  thing 
of  the  fame  kind  obtains  among  Minerals, 


I. 


We  begin  with  vegetable  Subje&s^ 


Experiment  I. 

fbe  Nature  and  Ufes  of  vinous  Fermentation  s  or 
the  way  of  changing  the  natural  Juices  of  Vege¬ 
tables  into  Wines. 


wine  made  4.  We  took  a  quarter  of  an  hundred  of  whole, 
from  Rai-  or  unbruifed,  Malaga  Raifins,  and  put  to  them 


fins. 


feven  Gallons  of  cold  Spring-Water*  in  a  wooden 
Veflel,  or  Calk  ;  which  wefet  loofely  cover’d  in 
a  warm  place,  that  the  Contents  might  ferment 
for  fome  Weeks.  The  Water  we  found  thus 
foaked  thro’  the  Skins  of  the  Raifins,  difiolved 
their  internal  fweet,  or  faccharine  Subftance  ; 
and  became  impregnated  therewith,  as  a  Men- 
ftruum  ;  that  the  Liquor  manifefted  an  internal 
Struggle,  and  Commotion  of  its  Particles*,  throw¬ 
ing  up  numerous  final!  Bubbles  to  the  Surface, 
with  a  confiderable  hiding  Noife  :  and  after  the 
Fermentation  was  hnifhed,  the  Liquor  became 
an  actual  new  Wine  *  as  appear’d  by,  the  Tafte, 
Smell,  and  Effe&s ;  having 'depoflted  a  large 
quantity  of  grofs,  earthy  Sediment,  called  Lees, 
at  the  bottom  *  different  from  the  Hulks,  or 
Skins  and  Stones* of  the  Raifins. 

The  ixpe-  5*  This  Experiment  is  univerfal  *  or  fhews  the 
rfmmt  ex:  general  manner  of  making  Wines,  and  all  other 
itmud.  fpirituoqs  potable  Liquors,  or  Drinks,  by  Fer¬ 
mentation.  For,  with  a  flight  Change  of  Cir- 
cumltances,  it  is  applicable  to  the  brewing  of 
Beer  from  Malt;  Mead,  or  Metheglin,  from 
Honey  ;  Cyder,  and  Perry,  from  Apples  and 
'•  ;  *  '  "  1  ’  '  Pears  • 
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Pears  refpe&ively  ;  artificial,  or  made  Wines, 
as  they  are  vulgarly  called,  from  Cherries,  Goofe- 
berries.  Currants,  Elder-Berries,  Blackberries, 

Plumbs,  Oranges,  or  other  Fruit ;  again,  from 
the  Tappings  of  certain  Trees,  as  the  Birch,  the 
Maple,  the  Sycamore,  &c.  and  more  eminently 
from  the  Juice  of  the  Sugar-Cane,  Treacle,  or 
diredl  Sugar  and  Water.  For  any  of  thefe  ve¬ 
getable  Juices,  being  duly  fermented,  afford  as 
real  and  perfect  Wine,  according  to  their  feveral 
Natures  *,  as  the  richeft  Grapes  of  the  beft  Wine- 
Countries. 

6.  To  bring  any  of  thefe  Juices  into  a  found  Anj 
Wine,  the  Rule  is,  either  to  evaporate  them,  i {plied-, -with 
they  are  naturally  too  thin,  ffill  they  become  o {faUfis* 
equal  richnefs  with  the  Juice  of  the  Grape  in 
Wine-Countries,  and  good  Wine- Years.  This 

may  commodioufiy  be  done,  by  means  of  the 
common  W ater-  Poife  *,  which  fhews  the  Strength , 
or  Richnefs  of  Solutions  to  the  Eye.  And  in 
general,  any  vegetable  Juice,  or  Solution,  is  ac¬ 
counted  fufficientiy  rich  for  making  a  ftrong 
Wine,  when  it  will  fupport  a  new-laid  Egg  on 
its  Surface. 

7.  The  Wines  made’  at  prefent  in  England , 
lie  under  a  difrepute  ;  the  Reafon  whereof  feems 
chiefly  owing,  firjt ,  to  the  inartificial  manner 
wherein  they  are  uiually  prepared  ;  and,  fecondly , 
to  a  certain  Rumour  fpread  about  them,  as  if 
they  were  unwholefome,  crude,  indigeftible,  too 
lufcious,  too  tart  or  griping,  and  apt  to  occafion 
the  Head-ach,  &V. 

8.  Thofe,  who  have  never  been  in  Wine- Coun  ¬ 
tries,  nor  otherwife  made  themfelves  acquainted 
with  the  Nature  and  common  Preparation  of 

I  4  .  Wines, 

*  See  letf.Y.  Exp,  VI. 
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Wines,  proceed,  in  their  Judgment  of  them,  ac¬ 
cording  to  Report,  popular  Notions,  and  the 
immediate^Information  of  theSenfes.  Thus,  for 
inftance,  Red-Port  Wines,  to  pleafe  the  common 
Palate,  muft  be  bright,  deep- coloured,  rough, 
rich,  and  racy,  two  or  three  Years  old,  &V.  and 
when  this,  or  any  other  Notion,  comes  once  to 
be  eftabliflied  as  the  Criterion  of  Wine  ;  the 
Cooper  is  thence  directed  how  to  hit  the  general 
Tafte,  and  make  a  faleable  Commodity. 
wry.  9.  Upon  the  fame  Foundation  Philofophi- 
cal  Chemiftry  inftru&s  us  to  imitate  the  Wine- 
Cooper  ^  and  from  almoft  any  fweet  anjd  tart 
vegetable  Juice,  to  make  faleable  Wines  ;  even 
Sacks,  Mountains,  Sherries,  or  Ports:  alii  which, 
by  the  way,  are  ufually  mixed  Liquors  *,  tho’  the 
Bafis  of  them  all  is  the  Juice  of  the  Grape. 

10.  This  Juice  of  the  Grape,  being  chemically 
examined  and  confider’d,  proves  to  be  no  more 
than  a  large  Proportion  of  real  Sugar  diffolved 
in  Water,  with  the  addition  only  of  a  certain 
Flavour  in  the  Juice  of  the  Grape ;  according 
to  the  nature  of  the  Vine.  Whence  we  lay  it 
down  as  an  Axiom ,  and  the  refult  of  a  careful 
Enquiry,  that  a  [accharine  Subftance  is  the  Bafis 
of  Wines .  For  Sugar  is  not  peculiar  to  the  Su¬ 
gar-Cane,  but  obtainable alfo from  Grapes*,  and 
accordingly,  we  often  find  large  Grains  there¬ 
of  in  dried  Raifins  *,  particularly  thofe  of  Malaga , 
that  have  laid  for  fome  time,  and  fweat  together  *, 
whereby  they  run  into  Candy,  a  faccharine  Ef-  j 
florefcence,  and  adtual  Grains  of  Sugar.  So  a-  j 
gain,  ’tis  cuftomary  in  France ,  to  evaporate  the 
Juice  o i  the  Grape,  ’till  it  becomes  coagulable 
in  the  Cold,  and  in  this  (late  to  ufe  it  as  a  moilt 
Sugar,  under  the  Name  of  Refine .  And  the  fame 
thing  is  to  be  underftood  as  practicable  in  Malt, 
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or  Wort,  and  the  fweet  Juices  of  all  Vegetables 
that  afford  a  Wine  by  Fermentation*. 

1 1 .  Hence  therefore  we  may  derive  a  Set  of Rulei, 
Rules,  for  boiling  down,  or  otherwife  procuring 

the  eflential  Matter  of  Wines,  in  a  fmall  Bulk, 
and  preferving  it  found  and  ferviceable  for  many 
Years,  in  order  to  the  making  of  all  kinds  of 
Wines,  Vinegars,  and  Brandies ;  even  in  Coun¬ 
tries,  where  no  Vines  grow.  And  this  Difco- 
very  alfo  affords  great  Light  into  the  true  Na¬ 
ture  and  Ufesof  vinous  and  acetous  Fermentation, 

12.  To  illuftrate  and  confirm  this  Difcovery  PraSHct, 
by  an  Example,  upon  the  footing  of  the  prefent 
Experiment :  Take  two  hundred  weight  and  a 

half  of  double-refined  Sugar  *  put  it  into  a  Pipe, 
or  Wine-Veffel  of  twoHogfheads ;  fill  the  Vef- 
fel  within  four  Gallons  of  the  top  with  pure 
Spring-Water  ;  fet  it  in  a  warm  Place,  or  Wine- 
Vault  ;  add  three  or  four  Pounds  of  frefh  Ale- 
Yeaft,  or  rather  of  new  Wine-Yeaft  *,  and  the 
Liquor  in  a  few  Month’s  time  will  ferment  into 
a  found,  colourlefs,  and  flavourlefs  Wine,  and 
remain  fcfceptible  of  any  Colour  or  Flavour  at 
pleafure ;  fo  as  with  the  Stain  called  Turn/ol^  to 
be  made  of  the  true  Claret-Colour  •,  and  with  a 
little  effential  vegetable  Oil,  of  any  particular 
Flavour  required.  And  this  is  deliver’d  as  an 
Experiment  that  fucceeds  to  great  perfection ; 
fo  as  to  fhew  a  rational  and  practicable  Method 
of  producing  Wines  in  the  Sugar  Colonies,  or 
elfcwhere,  that  fhall  rival  thofe  of  France ,  Italy , 

0 t-Spain  \  and  if  the  Nature  of  Fermentation  be 
well  underftood,  the  Procefs  may  be  greatly 
fhorten’d  in  point  of  time,  and  other  Advantages. 

13.  And  fo  much  for  the  Ufe  of  our  prefent^  i9 
Experiment,  ■  with  regard  to  Trade,  and  Oeco- Trade. 

nomy  ; 

—  ■  ■  ■— 

*  See  an  Eflay  lately  publtfhed  upon  the  Art  of  Brewing 
and  Dijiillatioo.  See  alfo  hereafter,  Left.  XI.  fajpm. 
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nomy  •,  its  Philofophicai  Ufes  are  no  lefs  confi- 
derable.  And  firft,  it  fhews  that  the  proper  fer¬ 
menting  Matter  of  every  fermentable  Subjed  is 
but  fmall,  compared  with  the  quantity  of  Wine 
k  affords.  Thus,  for  example,  we  fee  that  four 
Pounds  of  Raifins  may  be  diluted,  and  fermen-; 
ted,  with  eight  Pounds  of  Water,  into  what  is 
accounted  a  tolerably  ftrong  Wine.  And  yet 
even  Raifins  themfelves  contain  a  large  Pro¬ 
portion  of  Water,  befides  their  dired  faccharine 
Subftance  *,  which  faccharine  Subftance  is  redu¬ 
cible  to  a  dry  form,  as  we  find  in  Sugar.  And 
whoever  would  thoroughly  enquire  into  the  Na¬ 
ture,  the  Ufes,  and  Means  of  improving  vinous 
and  acetous  Fermentation,  cannot  perhaps  do 
better  than  to  chufe  Sugar  for  his  Subjed  ;  a 
chemical  Analyfis  whereof  will  fhew  the  Princi¬ 
ples  neceffanly  required  in  this  Operation.  Thefe 
Principles  appear  to  be  an  acid  Salt,  an  Oil,  and 
Earth  fo  united  together,  as  to  be  capable  of 
diffolving  perfedly  in  Water. 

To  fhilc -  1 4.  Hence  alfo  we  fee  the  phyfical  Caufe  pf  the 

fophyt  fermentable  Nature  of  River- Waters ;  which  be¬ 

ing  kept  in  clofe  Casks,  have  been  obferved  tc 
ferment,  and  their  Vapor,  or  Spirit,  to  take  fire 
at  the  approach  of  a  Candle.  For  much  vege¬ 
table  Matter,  as  Leaves,  Grafs,  the  Juices  bi 
Plants,  &V8  being  by  the  Rains  waftied  down  int£ 
Rivers ;  fuch  vegetable  Matters  muft  nece.fiarily 
there  run  into  a  fermenting  State  s  as  Raifins  dc 
by  the  addition  of  Water:  the  running  or  flux- 
ile  State  of  the  Rivers  being  no  hindrance  to  thi: 
fermentative  Motion,  after  it  is  once  begun  by 
Stagnation.  For  we  fee  that  Beer  and  new  Win< 
will  ferment  afrefh  upon  being  fhook,  and  car 
ried  upon  Drays,  or  Carts. 

1 5.  All  fermentable  Bodies  do  not  require  Fer¬ 
ments,  to  begin  their  Motion  of  Fermentation 

Raifins 
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Raifins,  we  fee,  require  none :  much  lefs  does  the 
frefh  exprefled  Juice  of  the  Grape  ;  or  other  ve¬ 
getable  Juices,  in  the  Summer-Seafon,  or  in  a 
warm  Air.  But  all  lweet  vegetable  Juices,  that 
have  felt  much  of  the  Fire,  as  T reacle-  Wort  high 
boiled,  Rob  of  Malt,  Rob  of  Elder,  or  the  like, 
ufually  require  a  confiderable  Proportion  of  a 
vinous  Ferment,  to  make  them  work.  And, 
in  general.  Ferments  are  no  more  than  Matters 
already  in  the  Ad  of  Fermentation  ;  or  that  foon 
run  into  this  Ad  :  Of  the  firft  kind  are  the  b  low¬ 
ers  of  Wine,  Yeaft,  fermenting  Beer,  or  ferment¬ 
ing  Wine,  and  of  the  fecond,  are  the  new 
exprefled  vegetable  Juices  ofSummer-Fruits, 

16.  Water,  we  find,  is  abfolucely  necefiary 
to  begin  and  procure  a  fermentative  Motion  in 
vegetable  Subftances.  For  Raifins,  or  Sugar, 
being  kept  dry,  will  never  ferment.  And  this 
holds  univerfally,  of  all  the  Subjects  of  vinous  and 
acetous  Fermentation .  Whence  Water  is  an  In- 
ftrument  that  muft  be  neceflarily  employed  in 
thefe.kinds  of  Fermentation,  whether  natural,  cr 

I  artificial  *. 

17.  As  the  Water,  which  naturally,  and  in 
large  quantities,  perfpiresfrom  the  Surface  of  Ve¬ 
getables,  efpecially  in  .hot  Climates,  does  not  go 
off  pure,  but  carries  along  with  it  a  confiderable 
Proportion  of  fermentable  Matter  into  the  At- 
mofphere  d\;  there  may  be  an  adually  vinous 
Fermentation,  begun  and  carried  on  in  certain 
Parts  of  that  Region  ;  efpecially  where  the  Winds 
are  ftill,  or  the  Air  flagnant.  And  what  phy- 
fical  Effeds  and  Ufes  this  Fermentation,  in  the 
Atmofphere,  may  have,  lcarce  feem  to  have  been 
confider’d*,  nor  fhould  they  be  rafhly  judged  of, 

'till  a  more  thorough  Enquiry  is  made.  Ac 

Schiedam 

•  *  See  Leti.  I,  HI,  V>  Pafftm. 

t  Sec  Lett.V. 
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Schiedam  in  Holland ,  a  larger  quantity  of  inflanr 
mable  Spirit  is  faid  to  be  obtained  from  Malt? 
than  in  any  other  Place,  where  there  are  fewer 
Malt-Stillers..  This  is  probably  owing  to  the 
Air  of  that  Place  being  impregnated  with  the 
fermenting  Vapours,  that  continually  exhale  from 
their  numerous  fermenting  Backs  and  Stills.  And 
the  fame  is  found  to  hold  proportionably  of  Wines 
fermented  in  large  Vaults,  or  Cellars  j  where 
many  Calks  of  Wine  are  at  once,  or  fomewhat 
fucceffively,  fet  to  work. 

18.  Warmth,  with  the  free  Admiffion  of  the 
external  Air,  is  necelfary  to  expedite  the  A£tion 
of  vinous  Fermentation  ;  for  if  our  Railins  and 
Water  were  to  Hand  either  in  a  very  cold  Place, 
or  be  kept  entirely  from  the  Accefs  of  the  com¬ 
mon  atmofphericai  Air  %  either  no  Fermentation, 
or  a  very  fmall  and  flow  one,  would  enfue  v  as 
has  been  experienced . 

19.  The  Lees  remaining  at  the  bottom  of  the 
Cade,  in  our  prefent  Experiment,  are,  if  ufed 
frelh,  a  true  kind  of  Ferment ,  that  will  fet  any 
lefs  fermentable  Subje6t  at  work,  and  determine 
its  Fermentation  for  the  vinous  kind.  They  con¬ 
tain  a  large  Proportion  of  eflential  Oil,  and  fome 
Tartar.  And  hence  we  fee,  that  vinous  Fer¬ 
mentation  con  fills,  firft ,  in  an  inteftine  Struggle, 
or  Commotion  of  the  Fluid  ;  and,  fecondly ,  in  a 
Separation  of  a  grofler  part,  which  did  not  ap¬ 
pear  in  that  form  before.. 

Experiment  II.  . 

The  Nature,  Effects,  and  Ufe  of  acetous  Fermen¬ 
tation  :  or  the  Method  of  turning  vegetable  Mat¬ 
ters  into  Vinegar . 

20.  We  took  the  Skins  of  the  Railins,  and  the 
Sediment  left  behind,  after  a  Wine  was  made  in 

the 
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the  manner  of  the  preceding  Experiment ;  and 
poured  three  or  four  times  their  own  quantity  of 
boiling  Water  upon  them  ;  fo  as  to  make  a  thin 
aqueous  Mixture.  Then  fee  the  containing  Calk, 

Joofely  cover’d,  in  a  warmer  Place  than  was  ufed 
for  the  Wine  ;  and  found  the  Liquor,  in  a  few 
Weeks  time,  became  a  clear  and  found  Vinegar  • 
which  being  drawn  off  from  its  Sediment,  °and 
preferved  m  another  Calk,  well  flopp’d  down 
long  continued  perfedl,  and  fit  for  Ufe.  ’ 

21.  This  Experiment  fliews  us  a  cheap  and  The  Exp 
ready  way  of  making  Vinegar  from  refufe  Ma-r!ment  *• 
terials ;  fuch  as  the  Hulks  of  Grapes,  decay'd*"'* 
Raiftns,  the  Lees  of  Wine,  Grounds  of  Ale,  Beer, 

£*.  which  are  frequently  thrown  away  as  ufelefs’. 

Thus  in  many  Wine-Countries,  the  Man,  Rape, 
Lreflings  of  the  Grapes  are  thrown  in  heaps, 
and  fuffer’d  to  putrify  unregarded  ;  tho’  capa- 
ble  of  affording  as  good  Vinegar,  as  the  Wine  it- 
,elr.  In  fome  places,  they  bury  Copper-Plates 
m  thefe  Hulks,  in  order  to  make  Verdigreafe  ; 
but  this  Pradfice  feems  chiefly  confined  to  the 
Southern  Parts  of  France.  Our  prefent  Experi¬ 
ment  Ihews  us  how  to  convert  them  to  another 
Uie  ;  and  the  Diredtion  extends  to  all  the  Mat¬ 
ters,  that  have  once  undergone,  or  are  fit  to  un¬ 
dergo,  a  vinous  Fermentation,  for  that  all  fuch 
atters  will  afford  Vinegar.  Thus  all  our  Sum- 
■ner-Fruits  in  England,  even  Black-berries ;  all 
refufe  Walhings  of  a  Sugar-Houfe,  Cvder- 
■  reffings,  or  the  like,  will  make  Vinegar,  by 
neans  of  Water,  the  open  Air,  and  Warmth. 

efkdST  Ihr0lC  Pr0Cf 5  Whereby  this  Change 
lAnU  n  a  ’  ,dercrves  t0  be  attentively  confider’d. 
ina  hrlL  the  Liquor  to  be  thus  changed,  bein 
Kept  warmer  than  in  vinous  Fermentation,  ic  in 
tew  days  begins  to  grow  thick,  or  turbid ; 
a  without  throwing  up  Bubbles,  or  making 

any 
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any  confiderable  Tumult,  as  happens  in  vinous 
Fermentation,  depofits  a  copious  Sediment.  The 
Effedof  this  Separation  begins  to  appear  firft 
on  the  Surface  of  the  Liquor,  which  gathers  a 
white  Skin,  that  daily  increafes  in  Thicknefs,  ’till 
at  length  it  becomes  like  Leather  ;  and  now,  if 
continued  longer  in  this  State,  the  Skin  turns 
blue,  or  green,  and  would  at  laft  grow  folid, 
and  putrefy :  therefore  in  keeping  down  this 
Skin  as  it  grows,  and  thrufting  it  gently  down 
to  the  bottom  of  the  Veffel,  confifts  much  of 
the  Art  of  Vinegar*  making,  efpecially  from 
Malt. 

larger ob-  23.  It  is  to  be  particularly  obferved,  that  if 

ftrvanons.  the  Wine  of  our  firft  Experiment  were  not 
bunged  down,  when  arrived  at  its  vinous  State ; 
but  fuffer’d  ftill  to  remain  open  and  expofed  to 
a  warm  Air,  it  would  fpontaneoufty  become  Vi¬ 
negar  5  and  the  fooner,  if  a  fomewhat  greater 
Degree  of  Heat  than  ferved  for  the  making  of 
Wine,  were  employed.  Whence  we  might  have 
ufed  the  Wine  of  our  firft  Experiment  for  this 
purpofe,  as  well  as  have  added  Water  to  the 
Hulks,  and  Sediment,  or  Lees  ;  but  we  chofe 
the  latter  way,  to  fhew  that  every  fuch  refufe 
Matters  will  afford  Vinegar  ;  and  again,  to  in¬ 
timate  how  far  the  Art  of  Vinegar-making  may 
be  ftill  inb proved,  both  in  England  where  they 
brew  a  Wort  from  Malt,  and  in  fome  Wine- 
Countries,  where  they  make  their  beft  Wines  into 
Vinegars. 

24.  What  we  would  chiefly  obferve,  for  the 
prefent,  is,  that  acetous  Fermentation  requires  a 
ftronger  Heat  than  the  vinous ;  and  that  Wines 
having  once  finilhed  their  Fermentation,  as 
Wines,  do  not  naturally  ftop  there  *,  but  unlefs 
prevented,  by  the  Care  of  the  Operator,  prcfdeed 
diredly  on  to  Vinegars  >  where  again  they  make 
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no  Stop,  but  unlefs  prevented  here  alfo,  fpon- 
taneoufly  go  on  to  Vappidity,  Ropinefs,  Moul- 
dmefs,  and  Putrefadion.  From  which  larger  Ob- 
fervation  we  would  deduce  this  Axiom  ;j  That, 
to  fpeak  philofophically,  the  Intention ,  or  Ten¬ 
dency  of  Nature ,  is  to  proceed  from  the  very  Begin¬ 
ning  of  vinous  Fermentation ,  directly,  in  one  con¬ 
tinued  Series,  to  Putrefacl ion  ;  and  thence  again 
to  a  new.  Generation:  which  appears  to  be  the 
grand  Circle,  wherein  all  natural  things  are 
moved ;  and  all  the  Phyfical,  or  rather  Chemi¬ 
cal  Phaenomena  of  the  Globe  produced. 
c  \5-  And  hence  we  fee,  by  the  interpofitionc«wf*. 
M  Man,  how  this  general  Procels  of  Nature  may  r‘es- 
be  Hopped  at  different  times,  with  different  Views; 

10  as  to  procure  to  ourfelves  Wines,  Vinegars, 

md,  as  will  appear  hereafter  *,  particular  Salts 
md  Oils. 

.  2  6-  Another  Corollary  from  the  larger  Ob- 
ervation  above  laid  down,  is,  that  the  word 
vermeniahon  has  been  ufually  applied  to  fio-nify 
*nly  a  fmall  Part  of  this  grand  Operation  of  Na 
ure.  Thus  one  limits  the  Word  to  the  Pro- 
ktftion  of  Wines  ;  another,  to  the  Production  of 
Vines,  and  Vinegars;  and  fome  would  diftinsuifli 
■  from  Putrefatlion :  whereas  either  the  Term 
fermentation,  or  fome  other,  fhould  be  made 
general ;  and  denote  the  Genus,  or  univerfal 
'a -mentation ;  whereof  Vinification,  Acetfication , 
nd  Putrefaction,  are  only  Species.  Atleaft,  we 
aould  thus  attempt  to  follow,  and  exprels  Na- 
are  in  the  Tacts  that  are  oblerved ;  and  not 
roceed,  in  an  arbitrary,  narrow,  or  inadequate 
lanner,  to  impofe  Words,  and  drefs  out  Nature 
.cording  to  particular  Hypotheles  and  Conceits, 
ut  the  Obfervation  itfelf,  whereon  this  Doftrine 
_ _  is 

*  See  below,  Exp.  VI,  yil. 
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is  founded,  being  of  moment  to  the  right  uii- 
derftanding  of  the  whole  Affair  of  Fermentation 
and  Putrefadlion ;  we  proceed  to  illuftrate  and 
confirm  the  laft  part  of  it  by  art  Experiment,  as 
the  two  former  Parts  have  been  already  *e 


Experiment  III. 


7 'hat  Wines  y  and  Vinegars ,  or  all  fermented  z vege¬ 
table  Juices^  have  a  natural  Tendency  to  Putre¬ 
faction* 


vaptUiN  27.  We  took  a  Gallon  of  thick,  muddy  Vi- 
andputre-  negar,  produced  after  the  manner  of  our  fecond 
fittionfuc*  Experiment ;  letting  it  (land  open,  in  a  hotter 
ceed  per-  p]ace  than  was  required  to  make  it  Vinegar,  it 
mentation.  became  in  a  few  days  a  vappid,  naufeous,  and 

putrefied  Liquor,  throwing  up  a  large  quantity 
of  a  dry  powdry  Subfiance  to  the  top*  and  de- 
pofiting  a  lefs  quantity  of  a  groffer  Matter  at j 
the  bottom.  Soon  after  which,  the  Body  ofl 
the  Liquor  became  clear  again. 

28.  We  might  fhorten  the  prefent  Experiment, 
or  fave  the  trouble  of  making  either  a  Wine,  ! 
or  a  Vinegar,  to  fhew  it.  For  if  a  quantity  of  i 
Mufty  were  fet  in  an  open  Veliel,  in  a  hot  Stove- 
Room,  where  the  Air  had  free  Accefs,  the 
Work  would  foon  be  performed  ;  and  the  putri- 
fied  Liquor  be  produced  almofl  at  once  \  with¬ 
out  flopping  at  the  State  either  of  Wine  or  Vi¬ 
negar  \  according  to  the  larger  Obfervation  de¬ 
livered  above  ~f\  ; 

r  1  29.  The  prefent  Experiment  has  a  confide- 

Ufe  of  ^rable  philofophical  Ufe*,  as  affording  Light  td 
Expert-  the  Underflanding,  and  leading  us  far  into  « 
Knowledge  of  our  Subjedt.  And  (1.)  it  gives  u 
the  phyfical  Reafort  why  Wines,  and  Vinegars, 

unlefi: 


*  Sec  Exp.  I.  II, 
t  §•  H>  *6* 
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unlefs  made  exceeding  ftrong,  will  not  keep, 
but  coi  1  upt  and  putrefy  jn  hoc  Countries.  For 
[ie,  rHe;ac  ^'Hg .there  fo  great,  as  to  keep  the 
ig  er  cculent  Parts  of  thofe  Liquors  fufpended 
for  fome  time  in  the  Body  of  the  Liquor  ;  Cor- 
1  uption  (wmch  proceeds  from  a  tumultuary  Mo- 
tion  of  all  the  different  Parts  of  a  compound  Body 
together  *)  neccffarily  enfues.  Y 

„,h3°\xr')  Htna  aHo  we  learn  the  phylicalReafon  Pr»Uhal 
why  Wines  ana  Vinegars  require  to  be  rack’d  °*con9™* 
from  their  Lees,  in  order  to  preferve  them  found, Ujh' 
or  keep  them  from  running  into  Putrefaction,  £G  • 
which  we  find  they  are  ftrongly  inclin’d  ;  the 
Tendency  of  Nature  being  ever  conftant  in  urging 
them  to  that  State.  And  the  Cafe  appears  to  & 
much  the  fame  in  animal,  and  even  mineral  Sub- 
i  ances ,  as  we  fhall  fee  hcre£iftcr"|*, 

3  *•  (3 •)  This  Experiment,  therefore,  furniihes 
us  with  a  Rule  for  preferving  vegetable  Liquors 
from  the  laft  Stage  of  Fermentation,  that  is,  Pu¬ 
trefaction,  or  Corruption ;  viz.  by  firft  clarify¬ 
ing,  and  afterwards  fecuring  and  defending  them 
from  the  open  Air  ;  and  too  much  Heat.  ‘  Thus, 
for  example,  we  can  preferve  the  natural  Juices 
or  Quinces,  Oranges,  Lemons,  Plants,  &c. 
found  and  uneorrupt ;  by  firft  (fearing  them  of 
their  gr oiler  I  arts  by  the  Fibre  ;  or  in  fome 
t-ates  by  boiling  and  common  {training ;  then 
pitting  them  up  in  Glaffes  ;  pouring  Oil  on  the 
op,  and  fetnng  them  in  a  cool  Place.  And 
in  the  lame  manner  we  find  fome  of  the  more 

foe ,‘Cfe  c.ur‘°1us  w'nes  are  long  preferred 

ES  finn  fPnShtly :  for  the  goffer  Fecutencies 
Oemg  firft  removed,  the  Oil  poured  on  the  top 

P  vents  the  external  Air  from  entring  5  and  by 

_  _ K _  keep- 

th* Lord  L*L,a"dyher|a/ter>  Ext-  •VI,  and  VII.  See  a!i® 

t  aj.  vu,  VT/r  >  m  Mm‘ 
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keeping  the  Glaffes  from  the  San,  or  open  Day t 
too  much  Heat  does  not  come  at  them. 

Thyfical  32.  (4.)  It  is  here  remarkable,  what  a  large 
and  che-  Quantity  of  folid,  earthy  Matter  is.  naturally 
micdufe.  conta'meci  \n  aji  fermentable  Liquors.  Thus, 
tho*  a  pellucid  Solution  of  the  fined:  Sugar  in 
Water  were  expofed  to  vinous  Fermentation  *, 
it  foon  grows  turbid,  throws  an  earthy  Skin  to 
the  top,  and  depofits  much  terreftrial  Mat¬ 
ter  at  the  bottom,  in  the  form  of  Lees.  If  the 
Wine  be  now  drawn  off  clear,  and  expofed  to 
acetous  Fermentation  *,  here  again  it  throws  off 
much  terreftrial  Matter,  both  in  the  form  of 
a  Skin  at  top,  and  Lees  at  the  bottom.  Thirdly, 
if  tranfparent  Vinegar  be  expofed  to  putrefac¬ 
tive  Fermentation  *,  here  again  it  feparates  a  con- 
fiderable  Quantity  of  Earth,  both  at  the  bot¬ 
tom  and  top.  Which  fhews  that  the  repara¬ 
tion  of  a  grofs  Matter  is  eflential  to  thele  fe-' 
veral  kinds  of  Fermentation,  and  that  a  copi¬ 
ous  Earth  may  lie  concealed  in  fermentable 
Juices,  and  tranfparent  Fluids,  till  it  finds  an 
occafion  of  maniftfting  itfelf  to  the  Senfes.  , 
The  chan-  33.  Before  we  proceed  to  animal  and  mine- 
gesprodu -  ra}  Fermentation,  it  is  proper  to  examine  wha| 
cedbyv t}ie  Changes  wrought  upon  vegetable  Sub- 
jects  by  vinous  and  acetous  r  ern^entation.  1  nis 
we  may  find  in  fome  meafure,  by  comparing 
Muff,  or  a  bare  Solution  of  Raifins  in  Water, 
with  the  Wine  and  Vinegar. which  the  fame  Muft, 
or  Raifins  and  Water  afford,  in  Vinification  and 
Acetification  *,  and  in  this  Light  they  may  be 
compared  by  the  diredt  Ufe  of  the  Senfes:  but 
the  internal  and  effential  Differences  will  better 
appear  by  a  chemical  Analyfis,  or  Diff illation. - 
34.  Muft,  or  a  Solution  of  Raifins  in  Water» 
which  makes  a  kind  of  Muft ,  correfponding  to 
the  natural  Juice  of  the  Grape,  is,  a  fweet,  clam¬ 
my 
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my  and  fomewhat  odorous  Fluid  ;  which  when 
committed  to  Diftillation,  affords  not  the  leaft 
inflammable  Spirit.  But  after  having  paffed  thro’ 
the  Courfe  of  vinous  Fermentation,  it  acquires 
feveral  Properties  it  had  not  before.  For  ex¬ 
ample,  it  is  more  tranfparent,  and  thin  *,  lofes 
of  its  Sweetnefs,  has  fome  Degree  of  Acidity  and 
Roughnefs ;  proves  more  odorous,  and  affords  a 
large  Proportion  of  inflammable  Spirit ;  a$  ap¬ 
pears  by  the  following  Experiment. 

Experiment  IV. 

'That  vinous  Fermentation  produces  an  inflammable 

>  Spirit. 

35.  We  took  three  Gallons  of  new  Wine,  infUmm* 
procured  from  Raifins  and  Water,  in  the  man  -Me  spirit 
her  of  our  firft  Experiment,  and  committed 

to  the  Alembic  or  Still,  which  being  made  to 
work  gently,  till  the  Liquor  that  came  over 
being  thrown  upon  the  hot  Still-Head,  wou’d 
no  longer  t  ke  fire,  by  applying  the  Flame 
of  a  Candle  to  the  rifing  Vapour-,  we  thus  ob¬ 
tain’d  a  confiderable  Proportion  of  Brands ,  and 
a  weaker  Spirit. 

36.  This  Experiment  fhews  us  the  common^  0f  the 
Method  of  making  Brandies  in  Wine- Countries,  Experi- 
pr  a  Spirit,  from  Malt,  Melaffes,  Cycler,  &c.m*nt' 

in  others.  For  the  fineft  French ,  and  ' Rhenijh 
Brandies,  the  Rums  and  the  Arracks  of  the  In¬ 
dies,  are  obtained  in  the  manner  of  this  Experi¬ 
ment  i  all  of  them  being  ufually  diflill’d  a  fe- 
'ond  time  over,  and  made  up ,  as  they  call  it, 
yith  Water,  or  the  weak  aqueous  Liquor  of  the 
econd  Running,  as  in  our  prefent  Experiment ; 

0  a  certain  Strength,  or  fuppofed  Standard, 
erm’d  faleable  Proof. 

K  2  37.  This 
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37.  This  Proof  is  judged  of  by  the  Head* * 
or  Crown  of  Babbles,  rifing  upon  the  Surface 
of  the  Liquor  when  (hook  in  a  long  (lender 
Vial  ^  and  by  the  manner  wherein  thefe  Bub¬ 
bles  vanifli.  For  if  they  are  too  large,  and 
vanifh  too  foon,  the  Spirit  is  deem’d  above 
Proofs  if  too  lrnall,  and  they  go  off  too  foon,  I 
it  is  faid  to  be  below  Proof  But  this  is  a  falla¬ 
cious  Method  of  judging  :  becaufe  there  are  cer¬ 
tain  known  ways  of  making  a  Spirit  bear  this 
Trial,  when  it  is  in  reality  either  above  or  be¬ 
low  Proof.  Fqr  the  proper  meaning  of  the 
word  is,  that  a  Proof  Spirit  (hou’d  contain 
about  one  half  Water,  and  the  other  half  Alco¬ 
hol*. 

38.  The  philofophical  Ufe  of  the  Experir 
ment,  is  to  Ihew  that  an  inflammable  Spirit  is  j 
produced,  by  the  Adlion  of  vinous  Fermenta¬ 
tion,  from  a  vegetable  Subject,  and  Water, 
wherein  po  Signs  of  any  fuch  Spirit  before  ap¬ 
pear’d.  Infomuch,  that  this  may  be  juftly  e- 
fleertt’d  the  Criterion,  or  infeparable  Effect  of 
vinous  Fermentation. 

39.  The  ways  of  obtaining  this  inflammable 
Spirit  to  the  bed  advantage,  will  be  confider’d 
hereafter  In  the  mean  time,  it  may  be  ob- 
ferved,  that  this  Spirit  being  rediftilled,  to  de¬ 
prive  it  totally  of  its  aqueous  Part,  is  the  Spirit 
of  IVine ,  or  Alcohol,  whofe  diffolvipg  Powef 
was  (hewn  in  the  lad  Lecture,  upon  Men- 
ftruumsis  and  this  Method  is  the  only  one  that 
is  known  of  procuring  it.  For  no  Subjedfs  but 
thbfe  of  the  vegetable  fyingdom'  are  found  to  af¬ 
ford 

*'  See  this  flatter  farther  explained  in  Led,  XII.  Exp.lV' 
See  alfo  Led  I.  Exp.  VII,  .  .  *  '  '  ’ 

f  Led  XI.  and  XII. 

$  See  Led.  VI.  Exp.  It 

•  ■  i  c  *’•  »■.. ml  I 
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ford  it ;  and  that  only  by  means  of  a  previous 
vinous  Fermentation . 

40.  It  ftiou’d  likewife  be  obferved,  that  this  The  xjfe  ef 
Alcohol  is  one  of  the  moft  effential  Parts  oi  the  spirit 
Wine  :  fo  that,  when  abfent,  the  Wine  lofes  its*0  ^"me. 
Nature  *,  as  we  fee  by  the  Remains  of  the  pre- 

fent  Experiment.  And  when  properly  ufed,  it 
is  a  certain  Remedy  for  moft  Difeafes  incident  to 
Wines ;  as  keeping  them  found  and  free  from 
Corruption.  Whence  we  have  another  Rule  for 
preferving  vegetable  and  animal  Subftances  from 
Putrefa&ion.  For  this  Liquor  proves  a  kind  of 
Balfam  to  them  all,  and  is  accordingly  ufed,* 
with  fuccefs,  for  preferving  even  _  animal  Sub¬ 
ftances,  as  we  fee  in  anatomical  Prepara¬ 
tions,  &c. 

Experiment  V. 

<fhat  acetous  Fermentation  abolijhes  the  inflammable 
Spirit  produced  by  vinous  Fermentation . 

41.  We  put  a  Quart  of  fharp  Vinegar  into  Vinegar 
a  Glafs  Retort ;  and  diftilled,  in  a  Sand- Heat,  ”» 
faith  Degrees  of  Fire,  into  a  Glafs  Receiver  ; 

but  found  not  the  leaft  inflammable  Spirit  come 
over  ;  only  an  acid  aqueous  Liquor,  commonly 
t  called  diftilled  Vinegar  ;  which,  inftead  of  burn¬ 
ing,  quenches  Fire. 

42.  Hence  it  appears,  that  acetous  Fermenta *  ufe  ofth* 
tion  has  a  very  different  Effetf:  from  the  vi- Vi¬ 
nous;  and  that  the  inflammable  Spirit  produced 

I  in  the  former,  is  either  concealed,  alter  d,  ex- 
I  haled,  deftroy’d,  or  fome  way  abolifhed,  in  the 
[latter.  A  part  of  this  Spirit  is  unqueftionably  ex- 
[  haled  by  the  Heat  employ’d  in  Acetification  *, 

■  yet  part  alfo  remains  behind,  under  a  different 
I  Modification;  fo  as  to  be  recovered  by  Art,  jn 
Ian  inflammable  Form  ;  as  we  find  by  diftilling 

K  ?  the 
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the  Sugar  of  Lead  ;  which  is  only  Lead  diffolved 

in'  Spirit  ol  Vinegar.  .  f 

,  \  Our  Experiment  afFords  us  a  Criterion  ot 

acetous  Fermentation,  as  before  we  had  of  the 
vinous  For  if  an  acid  uninflammable  Liquor 
comes  firft  by  Diftillation  over  from  a  vegetable 
Subieft,  after  Fermentation  •,  this  will  determine 
that  Fermentation  to  have  been  the  acetous 

kind.  1.111 

44,  Thus,  therefore,  we  are  plainly  led  to 

allow  of  two  very  different  kinds  of  Fermen¬ 
tation,  in  the  fame  vegetable  Subje6l  ?  and  we 
conceive  that  fome  other  Species  may  be  foun 
upon  due  Enquiry. 

Experiment  Vf. 

float  vegetable  Matters  change  of  an  animal  Ma¬ 
ture  by  a  hot  Fermentation ,  or  Putrejaclion. 

Putrefac-  45.  We  took  a  large  quantity,  of  frefh  and 
tion  in  Ve-  areen  Cabbage- Leaves  •,  and  preffed  them  hard 
getMs'  down  with  Weights  in  an  open  Tub,  bored  full 
of  Holes  on  the  Sides,  and  let  in  a  warm  place. 
By  (landing  in  this  Hate  for  fome  days,  the 
Leaves  conceived  a  Heat  in  the  middle,  which 
fpread  to  the  more  external  parts,  till  at  length 
nearly  the  whole  was  converted  into  a  pappy? 
putrefied  Subfiance,  whofe  confidence  wou’d  not 
well  fuffer  it  to  feparate  into  a  thicker  and  a 
thinner  Part.  This  Subdance  being  diddled  in 
a  Glafs  Retort,  afforded  the  fame  kind  of  vola¬ 
tile  Salt,  and  Oil,  as  if  it  had  been  an  animal 
Subdance. 

fag  Expe-  4 6.  This  Experiment  is  general ;  and  fucceeds 

rvnknt  ex -  alike  in  all  tender,  juicy,  vegetable  Subjects  :  fo 
undeel  £ha£  both  the  acid  and  alkaline  Tribe  of  Plants, 
the  fvveet  and  the  bitter,  the  adringent,  and  e- 

jnoMient.  &V.  refolve  into  this  fame  pappy,  pu-;. 

o  treked 
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trefied  Subfiance.  We  obferve  it  alfo  in  Hay 
that  is  flacked  wet  ;  in  Horfe-litter,  thrown  on 
heaps,  from  the  Stable  ;  in  the  Grape-Husks,  or 
Apple-Pumice,  after  prefling  for  Wine  or  Cy¬ 
der  ;  and  the  larger  the  Heap,  and  the  greater 
Weight  the  Matter  it  fuftains,  the  greater  the 
Pleat ;  provided  the  accefs  of  the  Air  be  not  *  , 
prevented. 

47.  Hence  we  fee  the  way  employ’d  by  Na-^  Ufi, 
ture  for  changing  all  vegetable  into  animal  Sub - 
fiances ,  or  of  reducing  the  Matters  of  both  King¬ 
doms  to  a  fimilarity  *,  fo  that  the  one  may  be 
ufed  for  ieveral  Purpofes  inflead  of  the  other. 

And  thus  Nature  annually  makes  large  quan¬ 
tities  of  Compoft,  from  the  refufe  Weeds, 
Leaves,  Trafh  of  the  Fields,  Woods  and  Gar¬ 
dens  :  for  this  vegetable  Matter  thus  putrefying, 
and  becoming  fofr  and  pulpy,  is  eafily  diluted 
by  the  falling  Rains,  and  thence  difperfed  over 
the  Face  of  a  Field,  and  carried  into  the  Pores 
of  the  Earth.  And  thus  the  Chemifl,  from  fuch 
putrefied  vegetable  Subjedls,  may,  by  Diftilla- 
tion,  procure  volatile  Salts  and  volatile  Spirits; 
hardly  to  be  diflinguifhed  from  thofe  of  Harts¬ 
horn,  Esfr.  at  leaft  the  volatile  Salt  and  Spirit  fo 
obtained,  might  ferve  for  the  making  of  Sal- 
Armoniac,  along  with  Sea-Salt.  For  it  appears, 
that  the  Matter  of  the  fixed  Salt  in  Vegetables  is 
by  this  Operation  truly  volatilized.  Whence 
not  a  Grain  of  fixed  Salt  can  be  procured  from 
the  largefl  quantity  of  this  putrefied  Matter  ; 
provided  the  Operation  were  compleatlv  per¬ 
formed. 


48.  This  Experiment  has  various  Ufes;  not  in  Trad*, 
only  in  1  rades,  but  alfo  in  natural  Philofophy 
and  Medicine.  And  firfl,  it  fhews  an  artificial 
as  well  as  natural  Method  of  converting  any, 
of  all  of  the  different  Subjects  of  the  vegetable 

K  4  Tribe 
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Tribe  into  the  fame  undiftinguifhable  Subftance  ; 
thus  totally  deftroying  all  the  fpecific  Differences 
which  before  difcriminated  that  great  Variety. 
And  the  fame  Obfervation  reaches  alfo  to  animal 
Bodies,  as  we  fliall  fee  hereafter*. 

M  the  xni-  49.  It  alfo  affords  confiderable  Light  into  the 
tka,l  Oecff'  affair  of  animal  Digeftion,  as  performed  in  the 
wmy.  Stomach  and  Inteftines  *,  it  fhews  us  the  Nature 
of  Gangrenes,  Mortifications,  and  carious  Bones 
in  the  Body  ;  and  the  phyfical  Reafon  why  no 
fixed  Salt  is  found  in  the  Blood,  Bones,  or  Flefh. 
All  which  particulars  may  be  farther  illuftrated 
and  confirmed,  by  confidering  the  like  Procefs 
In  an  animal  Subjed. 

II. 


Experiment  VII. 

That  animal  Bodies  naturally  undergo  a  FerrnenUi - 
tion ,  or  Putrefaction ,  after  Death . 


Animal 

Tuirefac 

tim. 


50.  If  any  large  animal  Body,  as  that  of  a 
Horfe,  or  a  Dog,  for  example,  be  expofed,  in 
a  dead  Hate,  to  the  open  Air,  and  the  Sum¬ 
mer’s  Sun  •,  it,  in  a  few  days,  begins  to  (well, 
purge,  and  emit  a  naufeous  Stench.  At  length, 
the  form  of  the  Carcafs  is  deftrpy’d  by  the  Com¬ 
motion  ;  and  refolved  into  a  putrid,  fetid,  ft£r~ 
coraceous  Matter:  a  large  part  in  the  mean 
time  flying  off  into  the  Air  *,  fo  as  to  leave  but 
a  fmall  proportion  of  a  mucilaginous  pappy  Sub¬ 
ftance,  which  foon  grows  dry,  or  turns  to  a  kind 
of  Earth.  But  if  a  quantity  of  this  Matter  wefe* 
to  be  colleded  before  it  grows  dry,  and  diflil- 
led,  it  is  faid  to  afford  the  burning  Phofpborusy 
as  putrefied  Urine  is  known  to  do. 

41.  This 

* - — .  . 1  - - 
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51.  This  Experiment  or  Obfervation  is  uni-  Exttnd&d, 
'erfal,  and  holds  equally  of  Birds,  Beads,  and 

fifli.  Whence  Rivers,  the  Ocean,  and  At- 
nofphere  it  felf  mud  be  necefiarily  impregnated 
vith  fermenting,  putrefying,  and  putrefied  Par- 
ides  ;  which  are  mixed  with  other  Matters,  and 
lifperfed  through  the  immenfe  Bodies  of  thole 
fluids,  wherein  they  undergo  fuch  Changes, 
vhether  by  uniting  with  the  Salts  of  the  Air  and 
Dcean,  or  otherwife,  as  not  ordinarily  to  prove 
ledrudive  or  noxious  to  the  Creatures  that  in- 
labit  thofe  Elements.  For  this  putrefied  Mat¬ 
er  appears  to  be  in  itfelf  a  kind  of  Poifon,  in- 
eding  the  Air  wherein  it  fpreads  ;  fo  as  to  oc- 
:afion  peftilenfal  Difeafes  near  the  Places  where 
rrea t  Battles  have  been  fought  •,  when  the  un¬ 
tried  Carcafes  of  the  Slain  thus  refolve  and  go 
uT  into  the  Atmofphere.  And  we  have  other 
^fiances  of  the  poifonous  Nature  of  putrefied 
mimal  Subdances,  in  rotten  Eggs,  mortified 
defh,  and  the  like:  whence  this  feems  to  be 
mother  particular  Species  of  Fermentation . 

52,  It  has  been  dilputed,  whether  there  be  a  Ferment*- 
real  Fermentation  in  the  prefent  Cafe.  But  fup-  tl0*n^eur~ 
Doling  this  not  a  Difpute  about  Words,  \tmln  ‘  * 
hou’d  feem  that  there  is  a  proper  Species  of 
fermentation,  peculiar  to  the  animal  Subjeds, 

is  there  is  one  peculiar  to  Vegetables.  And  till 
his  Point  be  fettled,  we  fhou’d  not  lay  down 
/egetable  Fermentation,  as  the  Ted  and  Stan¬ 
dard  of  Fermentation  in  general,  and  judge  of 
dl other  kinds,  according  as  they  approach  to,  or 
recede  from  this  Standard.  For  want  of  di- 
[tinguifhing,  in  this  Cafe,  all  true  Fermentation 
hems  denied  to  the  Blood  and  Juices,  circulating 
in  a  living  animal  Body  *,  and  again,  to  the  Sap 
Df  Vegetables.  But,  perhaps,  were  the  enquiry 
nto- Fermentation  profecuted  in  its  full  latitude. 
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and  not  arbitrarily  confined  to  any  fingle  Spe; 
cies ;  many  natural  and  artificial  Operation: 
wou’d  prove  to  be  adual  Fermentations.  Tel 
fay,  that  there  is  no  Fermentation  in  the  Blood. 
beCaufe  it  affords  no  inflammable  Spirit  upon  Di  ; 
ftillation  ;  is  in  effed  the  fame,  as  to  fay,  that; 
Blood  is  not  Wine.  Whereas  the  Queftion  i: 
not,  whether  there  be  a  vegetable  Fermentation  ir 
the  Blood  •,  but  whether  there  be  not  an  animal 
one:  the  Criterion  whereof  is  the  Produdion  oli 
a  volatile  urinous  Salt ;  as  the  Produdion  of  ar 
inflammable  Spirit  is  the  Crirenon  of  vinous  Fer¬ 
mentation. 

Nature  •  ^ere  ‘s  a  Door  open’d  for  enquiring 

L  Bodies,  pto  the  Chemiftry  ofNatu  re,  as  it  is  exercifecl 
in  the  Bodies  of  Men  ;  fo  as  to  difeover  the  na¬ 
tural  Means  whereby  vegetable  Subftances  taken 
in  at  the  Mouth,  by  the  way  of  Aliment,  are 
prevented  from  running  into  vinous  or  acetous 
Fermentation  ;  but  are,  on  the  contrary,  changed 
into  a  balfamic,  unduous  and  milky  Liquor,  or 
Chyle,  that  turns  red  in  the  Arteries,  recruits 
the  Blood,  and  fupplies  the  Body.  For  all  this 
feems  to  be  the  Filed  of  a  peculiar  animal  Fer¬ 
mentation  ;  the  Laws  and  Procefs  whereof  are 
little  confider’d.  And  in  this  view,  the  feveral 
Juices  of  the  Body,  as  the  Saliva,  Bile,  Pan- 
cteatic  Juice,  &a  may  be  regarded  as  animal 
tMenflruums ;  aded  upon,  and  made  to  ad  in  the 

Body  by  determinate  Motions,  for  determinate 
Ends. 

III. 

Experiment  VIII. 

*That  there  may  be  a  kind  of  Fermentation ,  in  mine¬ 
ral  and  metallic  Bodies. 

Termenttt-  p t0,0^  an  Ounce  of  Lead,  and  as  much 
lion.  1  muth,  and  melted  them  together  in  an  Iron 

Ladle ;  I 
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^adle  ;  then  heating  two  Ounces  of  Quickfilver, 
n  another  Ladle,  we  mixed  all  the  three  me¬ 
al  lie  Matters  together ,  as  an  Amalgam  ; 
which,  when  cold,  appeared  perfectly  uniform* 

>r  homogeneous*,  and  totally  palled  thro*  the 
Pores  of  Leather,  in  a  running  form.  But  this 
Mixture  being  fuffer’d  to  cool,  and  ftand  quiet 
or  fame  hours ;  a  grofs  Matter  feparated  from 
:  by  degrees,  and  floated  upon  the  reft  ;  which 
was  left  fo  thin  and  fluid,  as  to  pafs  through 
eather  ;  and  leave  the  grols  metallic  Matter 

)ehind. 

cc,  Hence  it  ftiou’d  feem,  that  even  m t-TheExpt- 
allic  Matters  may  have  their  peculiar  Fermenta-”^ [exm 
ions,  as  well  as  vegetable  and  animal  Subjects. 

"or  when  the  prefent  Experiment  comes  to  be 
arefully  confider’d,  it  appears  to  have  all  the  re- 
[uiGtes  of  Fermentation.  For  here  is,  (i.)  a  fluid 
mrm,  (2.)  an  uniform  Matter,  (3.)  an  inteftine 
Motion,  and  (4.)  an  a&ual  Separation  of  a 
jroffer  Matter  ;  leaving  a  thinner  behind..  All 
/hich  particulars  we  have  found  to  hold  in  the 
weral  Species  of  Fermentation  above  confider’d. 

56.  There  are  many  more  Inftances  of  an 
pparent  Fermentation  in  mineral  Bodies ;  one 
ir  two  whereof,  it  may  be  proper  to  mention. 

Thus,  if  an  aqueous  Solution  of  the  common 
;reen  Vitriol  b<*,  in  the  Summer-time,  expofed 
0  the  Air,  and  kept  continually  fupplied  with 
refh  Water;  as  the  former  exhales,  the 
goffer  metallic  Part  of  the  Vitriol  will  fubfide, 
nd  the  reft  gradually  fhoot  upwards  all  round 
he  Veflel,  in  form  of  an  unctuous,  crufty  Mat¬ 
er;  till  the  whole  Body  of  the  Vitriol  is  thus 
ucceflively  alter’d  *,  fo  as  that  the  Part  fhot  into 
he  crufty,  unctuous  Form,  will  neither  become 
Vitriol  again,  nor  corrode  any  frefb  Metal:  and 

a  all  other  refpetts  it  appears  a  different  thing 

from 
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from  Vitriol.  And  hence,  ftem  to  proceed  the 
Complaints  of  the  Makers  of  Vitriol,  that,  in 
rainy,  windy  and  cloudy  Weather,  their  Vitriol- 
Stones,  which  lie  open  to  the  Air,  will  not  fome- 
times  yield  a  folid  cryftalline  Vitriol ;  but  only 
an  undtuous  Matter.  This  may .  therefore  ap¬ 
pear  co  be  a  Fermentation  in  all  its  Forms  •,  as 
being  attended  with  a  fpontaneous  inteftine  Mo¬ 
tion  ;  a  fpontaneous  Separation  of  conflituent 
Parts  •,  and  a  remarkable  Alteration  of  the  Sub-' 
je6t. 

57.  It  alfo  makes  to  the  prefent  purpofe,  that 
folid  and  hard  Pyrites,  or  Vitriol-Stones,  being 
expofed  to  the  Air,  and  moiften’d  with  Water; 
will,  like  a  vegetable  Subjedt*,  grow  hot,  fume, 
and  even  take  fire  ;  as  was  oblerved  in  our 
fourth  Ledture  ;  and  afterwards  afford  Vitriol;: 
a  thing  very  different  from  the  Stones  them- 
felvest*  So  that,  upon  the  whole,  we  may  con¬ 
clude,  that  in  a  proper  Senle,  there  is  an  adtual 
Fermentation  exercifed,  not  only  in  the  vegetable; 
and  animal,  but  alfo  in  the  mineral  Kingdom. 

V. 


Axioms  and  Canons. 

1.  All  the  Inflances  being  duly  confider’dJ 
and  a  large  View  of  things  taken  in;  we  may  \ 
define  Fermentation*  in  general,  a  fenfible  inter-! 
nal  Motion  of  the  conftituent  Particles  of  as 
moift,  fluid,  mixt  or  compound  Body  ;  by  thel 
Continuance  of  which  Motion,  thefe  Particles  are  < 
gradually  removed  from  their  former  Situation,  I 
or  Combination  ;  and  again,  after  fome  vifible 
Separation  is  made,  joined  together,  in  a  diffe-l 
rent  Order  and  Arrangement.  And  thus  the  , 

whole  I 


1 


*  See  above,  Exp.  VI. 

■f  See  Left,  IV.  Exp.  V. 
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whole  Procefs  of  Fermentation  confifts  of  two 
lifferent  Operations,  viz.  an  Analytical  one, 
vhereby  the  Particles  are  refolved  ;  and  a  Syn - 
helical  one,  whereby  they  are  new  ranged.  And 
hat  whenever  thefe  two  different  Effeds  are 
bund  to  be  produced,  in  dired  Sequence,  with 
he  Circum fiances  above  defcribed  ;  we  need  not 
cruple  to  call  the  Operation  by  the  name  of 
fermentation ;  whether  it  happen  in  the  Blood, 

>r  other  animal,  vegetable,  or  mineral  Sub- 
fan  ces^. 


.  That  all  feparable,  mixt  or  compound 
Jodies  may  be  the  Subjeds  of  this  general  O- 
>eration •,  but  that  the  eafier  they  are  feparable 
y  means  of  Water,  Air,  and  He,at,  the  more 
adily  they  ferment  f.  Thus  the  fweet  or  fac- 
|harine  part  of  Malt,  more  readily  diffolving 
warm  Water,  ferments  eafier  than  unmalted 
Corn,  which  is  more  clammy,  and  will  not 
iffolve  lb  foon.  And  hence  the  Flefh  of  ani- 
al  Bodies  putrifies  fooner  than  the  Bones.  And 
is  appears  to  hold  in  all  Pittances}:. 

3.  That  this  general  Fermentation  is  divifi- 
le  into  many  diftind  Species ;  particularly  in* 
Vegetable ,  Animal  and  Mineral  || :  <The  vege- 
ble  Kind  again  into  Vinous ,  Acetous ,  and  Pu- 
efabfive  ;  the  Vinous  again  into  Mucilaginous, 
'ouldy  and  Putrefadive  •,  and  fo  of  the  Ace- 
us,  &c.  Whence  we  may  deduce  a  Canon  for 
ljufling  all  the  different  Species  of  Fermenta- 
on  *,  which  being  once  done,  might  put  an 
d  to  infinite  hypothetical  Difputes  upon  this 
bjed  ;  and  lead  to  farther  Ditto  veries,  both 
Nature  and  Art. 

4 .  That; 

1*  Sec  the  whole  Lecture,  paffim. 
f  See  Exp.  I.  VI. 

4  See  Exp.  I.  VI.  VII. 

J  S  See  the  whole  Lecture,  fajfim. 
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4.  That  it  is  in  the  power  of  Man  to  pre 
vent,  flop  and  regulate  thefe  natural  Operations 
at  any  point  of  time  aftign’d.  For  it  is  thu 
we  come  by  our  Wines,  and  Vinegars.  It  i 
thus  that  Men  have  difcover’d  theArt  of  Embalm 
ing.  ’Tis  thus  we  preferve  many  vegetable 
and  animal  Juices,  in  their  natural  or  unfer 
mented  State.  ’Tis  thus  we  preferve  Yeaft 
and  Wine-Lees,  (Subje&s  extremely  apt  to  pu> 
trefy.)  ?Tis  thus  we  can  at  any  time  flop  th< 
Courfe  of  vinous  Fermentation,  and  produce  ; 
fweet,  or  half- fermented  Wine.  It  is  thus  wi 

.  cure  the  Frettings,  or  other  Difeafes  of  Wines 
and  thus  that  we  ftop  Mortifications  in  th 
Body,  and  Caries  in  the  Bones.  And  mod:  o 
the  Artifices  employ’d  for  thefe  purpofes,  de 
pend  upon  a  Knowledge  and  Regulation  of  th< 
phyfical  Caufes  and  Inftruments  that  produce 
that  Change  ;  which  Caufes  and  Inftruments,  a 
we  above  difcovcr’d,  are  chiefly,  Heat,  Moi 
fturc,  and  the  external  Air*. 

5.  That  a  faccharine  Matter  is  the  Bafls  0 
Wines,  Vinegars,  and  inflammable  Spirits  f. 

6.  That  a  great  Variety  of  found,  perfect  and; 
wholefome  Wines  may  be  made,  in  Countrie 
that  do  not  naturally  afford  Grapes ;  by  a  pru 
dent  Ufe  of  Sugar,  or  Raiftns  and  Watery. 

7.  That  the  Matters,  called  Ferments,  are  0 
ufe  in  beginning,  regulating  and  determining 
the  Species  of  Fermentation  ||.  Thus  frefh  Yeal 
determines  the  Fermentation  of  Wheat-Flower 
to  make  our  common  Bread  *,  which  wou\ 
prove  of  another  kind,  with  the  Flowers  or  Lee 
of  Vinegar.  And  thus  fpecific  or,determinatf 

Fer 

1  .  J  .  .  v 

*  See  the  whole  Letture,  ptjji.m* 

f  See  Exp.  I.  §.  &c. 

±  See  Exp.  I. 

li  Ibid. 
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Ferments  have  their  correfpondent  Effedb.  If 
Sugar,  Honey,  Manna,  Treacle,  or  new  Wine 
3e  added  to  Vinegar*,  themfelves  are  foon 
:hanged  into  Vinegar,  without  flopping  to  make 
Wine;  becaufe  the  acetous  Ferment,  or  Vine¬ 
gar  overrules  them.  And  fo  Vinegar  is  fooneft 
nade,  in  a  Calk  that  has  before  contained  the 
ame  Liquor.  And  if  the  beffc  Wine  were  put 
nto  a  Cafk  that  had  herd  putrefied  Vinegar, 
he  Wine  wou’d  not  now  make  Vinegar;  but 
m mediately  run  into  Corruption.  So  great  and 
iverruling  a  Power  have  fpecific  Ferments :  the 
Jfe  whereof  is  therefore  evident  ;  and  may 
{ford  confiderable  Rules  in  Chemiftry,  prafli- 
al  Philofophy,  and  Arts. 

8.  That  the  Degrees  of  Fermentation  differ 
nth  the  Degrees  of  Heat  employ’d*.  Thus 
re  faw  vinous  Fermentation  required  a  lefs  De- 
ree  of  Heat  than  the  acetous,  the  acetous 
lefs  than  the  putreladlive ;  which  latter  may 
/en  confift  with  a  Degree  of  Ignition  p. 

9*  That  a  particular  kind  of  Fermentation 
lay  be  carried  on  in  the  living  Bodies  of  Ani- 
lals  and  Vegetables;  which  are  largely  fup- 
lied  with  the  requifite  Inflruments  of  Fermen- 
tion,  viz.  Water,  Air,  and  Heat ;  and  in  fact 
^th  Vegetables  and  Animals  appear  to  have  an 
tefline  Motion  in  all  their  circulating  Fluids ; 
hich  continually  depofite  a  grofier  Matter  in 
e  Canals  and  Parts  they  move  through, 

•Hience,  by  our  Definition  of  Fermentation  \  ; 
is  natural  Acl  may  be  accounted  a  Species  of 
^mentation,  producing  a  Change  in  the  nutri- 
ental  Matter  of  Vegetables  and  Animals,  and 
averting  it  into  their  own  Subftance, 

10.  That 
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10.  That  when  Vegetables  or  Animals  die, 
there  Toon  begins  a  different  kind  of  Fermenta¬ 
tion  in  all  their  Parts ;  tending  not  now  to  the 
Repair,  but  to  the  entire  Deftrudlion  of  their 
prganical  Veffels;  the  confufed  Mixture  of  their 
iolid  Parts  and  Juices  and  a  Volatilization  of 
their  whole  Subttance*. 

11.  That  dry  or  folid  Bodies  cannot,  in  that 
State,  undergo  a  proper  Fermentation:  for 
tho*  they  may  in  that  State  be  ieparated  into 
minute  Particles  *,  yet  they  cannot  range  them- 
felves  together  in  any  new  Order  ;  nor  depofite 
a  groffer  Part,  without  being  agitated  by  iome 
‘Fluid  j  or,  for  fome  time,  fufpended  therein. 
And  hence,  in  over-heated  Mines,  the  Ore  h 
thus  analytically  deflroy’d  •,  and  cannot  range 
jfefclfinto  a  metalline,  or  any  other  regular  Ordej 
again,  for  want  of  the  requifite  Motifure  01 
Fluidity  *,  whence  the  Matter  appears  like  a  Heap 
of  rotten  Earth,  or  what  the  Miners  call  Dead 
Metal of  which  we  have  a  remarkable  In 
fiance  in  the  over-heated  or  fired  Mixture  of  Sul: 
phur  and  Iron-Filings. 

12.  That  the  terreflrial,  marine  and  atmofphe 
fical  Regions  have  each  their  proper  Ferment  a  j 
lion  *,  different  in  kind,  and  fubdivifible  inti 
particular  Species  •,  whereby  the  Changes  of  all 
Bodies  one  into  another  are  naturally  performed! 
And  that  in  imitation  hereof,  by  a  thoroug 
Knowledge  of  the  natural  Agents  that  produt. 
thefe  grand  Effedls,  Art  likewife  may  producj 
extraordinary  Changes  in  Bodies  If. 

LEC 


*  See  Exp.  V.  VI. 
f  See  Exp .  VIII. 

^  Sec  the  preceding  Leisures  upon  the  Element!.  S 
at fb  that  upon  Menjlruwjjs,  and  the  i'everal  Experiments  ' 
the  prefent.  r 

j)  See  Lett.  I.  paflim, 
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LECTURE  VIII. 

CONTAINING, 

•  ‘  j  1  I  i  t  .  •  ;  ,  •  *  *  /  •  J  «  \J  «  f 

Analytical  Chemiftry  s  or->  the  Art  ofAna~ 
lyjing  Vegetable ,  Animal  and  Mineral 
Subjlances  $  and  refolding  them  into  dif¬ 
ferent  Parts,  or  'Principles. 

I. 

i.  A  S  tile  whole  of  Chemiftry  may  be  com-sutyH- 
prehendeB  under  the  Arc  of  refolving 
Bodies  into  their  Principles,  and  of  compofing 
new  Compounds  from  thefe  Principles  *,  by  means 
of  the  common  Element's,  Fire,  Air,  Water, 

Earth,  and  particular  Menfiruums  *,  we  fhall  en¬ 
deavour  in  our  prefent  Lecture,  to  enquire  into 
the  Bufinels  of  Chemical  Refolution,  in  thfe  ve¬ 
getable,  animal  and  mineral  Kingdoms  with  a 
View  to  difcover  what  ufeful  Principles  may  be 
thence  obtained  :  intending,  in  our  next  Ledture, 
to  confider  the  correlative  Biifulefs  of  Compofi- 
tion  *  fo  as  in  the  two  to  give  a  fummary  Ac¬ 
count  of  the  Nature,  Office,  and  Ufe,  both  of 
analytical  and  fynthetical  Chemiftry  s  the  one 
whereof  takes  Bodies  to  pieces,  or  reduces  them 
to  their  component  Matters  *,  and  the  other  by 
putting  thele  Matters  or  different  Pieces  together 
again,  in  various  Manners,  forms  a  large  Set  of 
new  ProdudtionSj  that  wouJd  be  unknown  to  Na¬ 
ture,  without  the  interpofition  of  Art.  And  fuch 
Produdtibns,  for  inftance,  are.  Brandy ,  Soap, 

Glafs ,  Vitriol ,  &c.  . 

2.  But  before  we  eritef  upon  the  Enquiry  1 t- principle  1 
felf,  ’tis  neceffary  we  fhou’d  diftindtly  explain  what. 

L  our 
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our  Meaning  of  the  Word  Principles  \  about 
which-,  -many  Deputes  have  been  raffed.  We 
muft  therefore  obferve,  that  the  more  intelligent 
among  the  modern  Chetnifts  do  not  uhderftand 
by  Principles  the  original  Particles  of  Matter, 
whereof  all  Bodies  are  by  the  mathematical  and 
mechanical  Philofophers  fuppofed  to  confift. 
Thefe  Paid icles  remain  undifcernable  to  the  Senfe, 
tho’  aififted  with  the  moft  finifhed  Inftruments; 
nor  have  their  Figures,  and  original  Differences 
been  determined 'by  a  juft  Induction.  'Leaving, 
therefore,  to  other  Philofophers  the  fublimer 
Difquifition  of  .primary  Corpufcles,  or  Atoms, 
whereof  many  Bodies  and  Worlds  have  been 
‘formed  in  the  Fancy  *,  genuine  Chemiftry  con¬ 
tents  itfelf  with  -grofter  Principles,  which  are 
evident  to  the  Senfe,  and  known  to  produce 
'Effects  'in  the  way  of  corporeal  Inftrutnents. 
And  thefe  groffer  Principles  are  every  way  iufli- 
cient  to  anfwer  the  Purpofe  of  philofophicaf  Che¬ 
miftry  *,  which  wholly  confifts  in  Experiment, 
and  the  Explanation  of  Fads,  and  fenfible  Ope¬ 
rations.  Where,  by  the  way,  it  may  be  ob- 
ferved,  that  the  Art  of  Chemiftry  is  an  Art  ex¬ 
tremely  well  fuited  to  Men  *,  as  it  requires  no¬ 
thing  more  than  the  ufe  of  fuch  Faculties  as  they 
,  evidently  find  themfelves  poffdfed  of.  But  when 
once  we  leave  the  Oracles  of  Senfe,  and  introduce 
metaphyfical  Speculations  and  Notions  into  Che¬ 
miftry  •,  5tis  then  that  Chemiftry  becomes  a  cor¬ 
rupt  Fountain  of  Hypothecs  arid  Illufion.  To 
ledity  Chemiftry,  therefore,  the  Rule  is  to 
keep  dole  to  Information  of  the  Senfes,  the 
Laws  oflnduction,  and  the  Ufe  of  material  and 
fenfible’  Principles. 

3-  1  hele  fenfible  Principles,  fo  far  as  we  know 
them,'  are  fignificantly  exprefs’d  by  the  commorr 
.Words,  Water ,  Earth,.  Salt,  Sulphur,  and  Mer~- 


cur j 
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Mercury :  to  which  might  be  added  the  Air,  if 
a  way  were  known  to  fix  it,  fo  as  to  render  it 
more  fenfible,  tangible,  and  corporeal*. 

4.  By  fVuier ,  we  under  Hand  a  fenfible  tra nf-Pfiiter* 
parent  Liquor  without  Tafte,  or  Odour,  that 
freezes  with  a  certain  Degree  of  Cold,  and  li¬ 
quifies  from  that  State,  with  a  certain  Degree 

ot  Heat  5  that  extinguishes  Fire,  &c.  This  is 
otherwiie  called,  by  the  Chemifts,  Phlegm . 

5.  By  Earth ,  we  underftand  an  infipid,  dry Earth* 
:owdry  Subftance,  that  will  neither  diffolve  in 
Water,  nor  burn  away  in  a  Strong  Fire  ;  but, 
with  the  addition  of  fixed  Salt,  melts  into 
Giafs. 

6.  By  Salt ,  we  underftand  any  fenfible  Body,^* 
that  readily  difiblves  in  Water,  taftes  Sharp  or 
Dungenc  upon  ,the  Tongue,  and  has  a  . great  diSpo- 
ition  to  unite  with  Earth,  fo  as  to  appear  in  a 
folid  Form*,  as  in  common  Salt,  Alurn,  &c. 

7.  By  Sulphur ,  we  mean  any  Matter  that  will StiW:ur" 
readily  burn  and  difappear  in  the  Fire  ;  and  that 

^.ill  not  eafily,  or  of  itfelf,  mix  with  Water. 

8.  And  laft  ly,  by  Mercury  ^  we  under  ftand  a  Mercury, 
fenfible  Body,  that  has  the  Fluidity,  Gravity  and 
Appearance  of  common  Quiekfilver. 

9.  But  we  do  not  lay  down  thefe  Definitions 
as  adequate,  only  to  .give  Some  fenfible  Marks 
whereby  they  may  be  readily  known  and  dji- 
ftinguiftied  for  ordinary  ufe.  Juft  Definitions 
can  only  be  drawn  from  a  full  and  perfedt  Dif- 
covery  of  tjie  Nature  and  Properties  of  Bodies, 
which  we  are  far  from  knowing  *,  nor  do  we 
Ufually  meet  with  any  of  thefe  Principles  in  a 
pure  and  perfedt  State,  unmixed  with  other 
Bod  es.  When  they  appear  to  the  Senfes  to  -be 
thus  far  purified,  they  are  the  Principles  we 

L  2  •  mean  * 


*  See  Lett.  III.  Exp  X. 
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mean  *,  or  what  we  emphatically  call  the  Che • 
meal  Principles  ;  tho’  they  may  be  every  one  © 
them  deftrudtible  in  that  Form :  but  then  the) 
ceafe  to  be  chemical  Principles. 

10.  And  thus  we  have  endeavoured  to  fettle 
the  chemical  Meaning  of  the  word  Principles . 
and  lay  down  Marks, or  Criterions  for  difcovering 
and  diftinguifhing  them,  when  we  fhall  meei 
With  them  hereafter,  in  the  following  Experi 
ments. 

11.  Thefe  Experiments  we  fhall  attempt  tc 
make  as  general  as  we  can  ;  and  give  an  Exam¬ 
ple  in  each  of  the  three  Kingdoms,  as  they  are 
called;  viz,  the  Vegetable,  Animal  and  Mine-i 
ral. 

Experiment  I. 

That  Vegetables ,  are  refolvable  by  Fire9  into  four 
the  chemical  Principle j,  viz.  Water,  Oil,  Sail; 
and  Earth. 

Wormwood  1 2.  We  took  two  Pounds  of  common  Worm* 
analyfed*  wood  cut  fmall,  and  put  it  into  a  GJafs  Retort.! 
in  a  Sand-Heat ;  and  diddling  with  Degrees  oi 
Fire,  and  a  frequent  change  of  Receivers,  we  ob¬ 
tained,  (1.)  an  aqueous  Liquor,  and  (2.)  an  Oil t 
Then  taking  out  the  Remainder;  and  burning,; 
or  calcining  it,  in  the  open  Air,  it  turned  to  a 
grey  kind  of  Allies  •,  which  being  boiled  in 
fair  Water,  communicated  (3.)  a  Salt  thereto. 
T:  his  Salt  we  obtained  in  a  dry  Form,  by  letting 
the  Solution  ftand  at  reft  for  fome  time,  and 
afterwards  decanting  the  clear  Liquor,  and  ex¬ 
haling  the  fuperfluous  Water.  And  (4.)  we; 
found  an  earthy  Subftance,  remaining  at  the; 

bottom  oi  the  Water,  wherein  the  Allies  were 
boiled. 

riment^  .  Experiment  being  well  attended  to, 

made  gc~  13  very  inftru&iye  ;  and  fhews  that  the  chemical ; 
nsral,  '  Prin~ 
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Principles  abpve-mention’d  are  nqc  imaginary  or 
iclicious  Things  ;  but  Things  palpable,  and  evi- 
lent  to  the  Senfes.  For  we  have  here  a  Water, 
n  Qil,  a  Salt,  and  an  Earth,  all  afforded  us  by 
,  vegetable  Subjed.  And  the  Experiment  may 
>e  made  general  without  much  variation  :  for  alj 
he  vegetable  Subjeds  hitherto  examined,  in  this 
nanner,  refolve  themfelves  into  the  fame  gene- 
al  Principles  ;  that  differ  only  (i.)  in  refped  of 
he  kind  of  Salt ;  which  in  fome  is  more  volatile, 

1  others  more  fixed  ;  in  fome  acid,  in  others 
Ikaline:  and  (2.)  in  the  Nature  or  particular 
’roperties  of  the  Oil  *,  which  in  fome  Plants  is 
lore  thin  and  fluid,  in  others  more  grofs  and 
ifcous,  &c.  But  all  the  Principles  thus  obtained, 
gree  to  the  general  Definitions  above  laid  down*. 

0  that  there  appears  to  be  no  Vegetable  in  Na- 
ire,  but  what  is  thus  refolvable  into  Water,  Oil, 
fit  and  Earth. 

14.  To  obtain  thefe  Principles  pure,  we  muftT^fr 
[.)  feparate  all  the  Oil  that  may  chance  to  re-^r^ 
lain  fufpended  in  the  IVater,  This  is  effected 
1  a  confiderable  degree,  by  the  Filtre ;  which 
iing  kept  continually  filling  up,  fo  as  that  the 
ghter  Oil  may  not  come  in  contad  with  the 
aper,  the  aqueous  Part  is  thus  tranfmitted  to- 
rably  free  from  Oil.  (2.)  But  (till  there  may 
main  fome  fmall  Proportion  of  oily,  and  faline 
latter  therein  ?  If  the  faline  Matter  be  acid,  the 
ay  to  deftroy  it,  is  by  mixing  a  little  Chalk, 

*  any  pure  and  fixed  alkaline  Salt  with  the 
iquor  *,  whereby  alfo,  more  of  the  Oil  will  be 
t  free :  fo  that  being  now  filtred  again,  and 
-ntly  diftifled  with  a  foft  Heat,  the  aqueous 
art  . will  rife  much  purer  ;  and  pafs  for  Water 
the  Judgment  of  the  Senfes.  (3.)  If  the  Plant 

L  3  were 


* 
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mmmm  m  an  Slkdline&lt  abound  in  the 
aqueous  Liquor,  fee  if  be  made  neutral  wtth  one 
that  is  acid-  and  thus  again  the  Water  ntty  be 
feparaced  pure,  by  means  ot  the  Fdtre,  andRe- 
dift illation.  And  this  is  the  Method  of  mam- 
fHfrng  to  the  Senfes,  that  the  chemical  Principle 
JVdler  is  naturally  lodged  in,  and  may  be  fepa- 

d  «  t  1  r»  1  /L  A  .u.  A  O' 


rated  froni  all  vegetable  Subfiances 


Jbs  Oil 
purified. 


15  In  order  to  procure  the  Sulpbk'n  &  bily 
Principle,  pure  ;  the  unftuous  Matter  obtained* 
by  this  general  Procefs,  may  be  wafhed  frotn 
its  adhering  Salts,  and  groffer  Earth,  inf  "vvarfn 
-Water ;  barely  by  fhaking  them  in  a  Glafs  to¬ 
gether  5  then  feparating  the  Oil  frond  the  Water,' 
by  means  of  the  common  ieparating  Glaft  \ 
Where,  if  the  Oil  be  ipecifically  heavier  thari 
Water,  it  fink§  to  the  Bottom and  may  be 
fufifer’d  to  run  out  firfi  v  if  fp.'cifically  lighter, 
it  floats  a- top,  and  may  by  the  Finger,  applied 
to  the  bottom  of  the  Glafs,  of  other  contrivance^ 
Be  kept  behind  j  When  all  the  Water  and  fc6u- 
lelit  Parts  are  run  frotn  it. 


'The  Salt 
griped. 


id.  To  obtain  the  feline  Principle  pUre^  (i. 
be  of  the  volatile  nr 'in  dlls  kind-,’  the  Matter 


may  be  diffolved  in  Water  j  and  rriade  to  paf^ 
the  Fibre  \  then  let,  in  a  gentle  Heat,  to  fublime : 
for  it  Will  thus  'rife 3  and  leave  the  Water  behind 
as  Being  ftufch  more  volatile  than  that.  (2.)  I 
it  be  retfa¥fed  {till  purer,  the  beftk Method  hi 
chef  to  known,  is  id  fublime  it  from  finely  pul 
veidzed.  Chalky  therl  to  fata  rate  It  with  a  clear 
Spirit  of  Sea-Salt^  ;fb  a*>  to  convert  it  trite  a  m 
Sal-Ammohia£  \  Which  being  thixbd  with  Salt  0 
Tartar,  and  how  again  let  td  fublime  $  the  fb 
latile  Salt  will  thus  rife  highly  purified4,  fba 
long  to  retain  its  Whkenefs.  (3.)  But  if  the  lalin 
1  '  Mattel 


*  See  Y.  Exf,  I. 
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Matter  obtained,  be  of  the  fixed  kind;,  the 
Method  of  purifying  it,  is  to  diftblve  it  in  fair 
cold  Water ;  fufFer  the  Solution  to  fqbfide  ;  thea 


decant  the  clear  Liquor,  and  evaporate  it  in  a 
cleap  Iron-Pan,  or  Glafs  Veffel,  till,  with  con- 
ftant  ftirring,  it  becomes  dry  and  white  :  (4.)  or 
to  purify  it  Itill  farther,  and  render  it  perfe&ly 
white  ;  ‘let  it  be  put  into  a  clean  Crucible  ;  and 
expofedfor  a  while  a  mid  ft  the  flame  of  burning 
Charcoal;  without  melting. 

17,  Laftly,  to  obtain  the  earthy  Principle  \nThe  Earth 
its  purjty,  let  it  be  thoroughly  calcined,  boil’d 
in  feveral  Waters,  to  get  otit  all  its  Salt  ;  and 
then  dry’d  over  a  clear  Fire,  or  in  the  Sun. 

And  when  thefe  feveral  Operations  are  perform’d 
in  perfection  ;  Tis  then  we  obtain  what  vye  pro¬ 
perly  mean  by  the  chemical  Principles  of  Vege- 


1 8.  And  tho*  it  be  not  always  neceflary  for 

the  Purpofes  of  Chemiftry,  or  the  common  Calls 
of  Life,  to  bring  thefe  Principles  to  the  Degree 
of  Purity  here  mention’d ;  yet  there  are  many 
Cafes  that  abfolutely  require  them  to  be  fo  puri^ 
fied ;  otherwife  the  Operations  wherein  they  are 
employ’d  may  ealily  mifcarry,  which  we  defire 
Ihou’d  be  noted,  as  one  confiderable  Reafon  oi; 
the  Failure  of  particular  Experiments  and  Opera¬ 
tions;  both  in  Chemiftry  itfelf,  and  many  of  the 
chemical  Arts,  particularly  the  Art  oi  Glafs, 
Diftillation,  (pc.  , 

19.  The  Ufes  of  this  leading  Experiment  are  ufes  of  the 
numerous;  we  fhall  touch  upon  a  few  of  them f^xPen~ 
Andfirft,  we  may  learn  from  ir,  that  thefe  che-'?  a  ‘ 
mica)  Principles  abound  in  different  Quanti¬ 
ties,  in  different  Vegetables,  or  in  the  fame,  at 
different  Seafons,  or  Times  of  Growth.  Thus, 

for  inftance;  Olives,  Almonds,  Mace,  (Pc.  con¬ 
tain  fuch  an  Over- Proportion  of  Oil,  to  the  other 

L.  4  Prin- 
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'  Principles,  that  it  may  be  copioufly  got  from  * 
them  barely  by  Preffure.  The  Vine  in  the 
Spring  affords  a  larger  Proportion  of  fixed  alka¬ 
line  Salt  than  at  any  other  Seafon  •,  and’  the  fame 
holds  of  the  Wood  ufually  burnt  for  Pot-afh. 
And  thus  we  find,  that  the  aqueous  and  faline 
Principles  prefide  in  Vegetables  in  the  Spring, 
but  the  oily  in  the  Summer  and  Autumn :  that 
all  young  Plants  abound  more  with  Water,  than 
finch  as  are  full  grown  5  and  that  Oil  is  moft 
plentifully  contained  in  the  oldeft  Trees,  and 
thofe  of  the  colder  Climates.  Whence  we  are  di- 
redbed  to  the  proper  Times  and  Seafons,and  Places 
for  felling  the  Timber  defign’d  for  Pitch,  Pot- 
afh,  Fewel  and  Charcoal. 

20.  By  applying  this  Experiment  to  different 
Vegetables,  it  has  been  found  that  Vegetables 
are  riaturally  diftinguifhable  into  two  grand  1 
Tribes*,  viz.  the  Acid  and  the  Alkali, pe ;  the 
firft  affording  a  volatile  Acid,  and  the  other  a, 
volatile  Alkali,  upon  dry  Diftillation.  Thus 
Guaiacum,  Cedar,  Box,  Cinnamon,  Cloves,  Sor-’ 
rel,  Mint,  Baulm,  (Ec.  afford  an  Acid  ;  but 
Gdrlick,  Leeks,  Onions,  Horfe-radifh,  Scurvy- 
gral's,  Muftard,  &c.  afford  an  Alkali;  which, 
when  redbified,  is  hardly  diftinguifhable  from 
that  of  animal  Subftances,  fo  as  nearly  to  re-1 
femble  the  Spirit  and  Salt  of  Hartfhorn  *. 

21,  This  Experiment  alfo  friews  us  the  Me¬ 
thods' of  making  or  procuring  Tar,  Charcoal, 
.fixed  Salt,  and  elementary  Earth,  from  Vege¬ 
tables  ;  four  capital  Things  in  Arts  and  Trades. 
Tar  is  the  fcorched  Oil  of  undbuous  Wood,  forced 
out  by  Fire*,  as  the  grofs  Oil  is  in  the  prefent 
Experiment  L  Chare  oil  is 'Wood  burnt  clofe 

•  ■  *  '  .  , .  /  .1  • 
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to  blacknefs  *  :  Soap,  a  mixture  of  fix’d  Salt  and 
Oil ;  Glafs,  a  ^fixture  of  Earth  and  fixed  Salt ; 
apd  elementafry  Earth  makes  all  the  Tells  and 
Copels  for  refining  of  Gold  and  Silver. 

22.  Again,  the  prefent  Experiment  fhews  us 
the  Nature  of  vegetable  Fumes  •,  whereby,  in  the 
way  of  animal  Curation,  Fifh  and  Flefh  are  long 
preferved,  free  from  Putrefaction  or  Corruption. 

For  where-ever  green  Wood,  or  any  acid  vege¬ 
table  Matter  is  burnt,  the  acid  Particles  go  off" 
with  the  Smoke,  and  in  this  Form  penetrate  and 
lodge  irj  animal  Subftances  expofed  thereto  ;  . 
whereby  this  Smoke  a&s  upon  them  in  the  fame 
manner  as  the  Fume  of  Spirit  of  Sea -Salt  or  Ni¬ 
tre  wou’d  do.  And  whether  it  be  not  a  nitrous 
Acid  which  thus  tinges  the  Hams,  Herrings,  fcfr. 
red  in  drying,  we  recommend  to  farther  exami¬ 
nation. 

23.  Our  Experiment  alfo  confirms  what  was 
before  obferv’dt,  that  the  force  of  Fire  is  not 
fufficient  to  reduce  a  vegetable  Subftance  toAihes, 
without  the  help  of  the  Air-,  and  that  fo  long  as 
the  fixed  Oil,  which  caufes  the  Blacknefs,  re¬ 
mains  in  a  vegetable  Coal,  it  will  afford  no  fixed 
§alt  by  Decoction  in  Water  Whence  we  have 
a  Rule  in  the  making  of  Pot-afh,  and  all  the 
fixed  Salts  to  advantage,  thoroughly  to  calcine 
the  Subject,  fo  as  to  leave  no  fixed  Oil  behind. 

24.  And  hence  we  are  alfo  inftruCted  in  the 
phyfical  Nature  of  a  vegetable  Coal  ;  and  fee 
how  it  may  have  fuch  confiderable  EffeCts  upon 
Metals,  in  the  way  of  a  Flux ;  fince  we  find  it 
contains  a  fixed  Oil,  firmly  united  to  the  Matter 
of  a  fixed  Alkali  whence,  to  ufe  this  Coal  as 
a  Flux,  is  the  fame  thing  as  to  ufe  a  fixed  Salt 

in- 


*  See  alio  Lett.  II.  III. 
f  LeH.  II.  Exp.  IV.  ! 
t  See  Lett,  it  %xp.  IV. 
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intimately  united  with  a  fixed  Oil*',  which  may 
operate  powerfully  upon  Ores,  as  we  have  for¬ 
merly  fliewn*.  And  fo  much  for  the  Analyfu 


of  Vegetables* 


II. 


Experiment  II.  l  :  . 

<Tbdt.  animal  Matter s  are  refolvable  by  Wive,  into, 
the  four  chemical  Principles,  Water,  Oil,  Salt 
and  Earth. 


>•*  a.  V  i 


Bone  ana -  ?  5*  We  took  four  Pounds  of  animal  Bones, 
bH  that  had  been  well  boiled,  to  get  out  their  Mar¬ 
row  or  Fat,  and  then  thoroughly  dried  again ; 
and  breaking  them  into  fmall  Lumps,  we  put 
them,  dry  as  they  were,  into  an  earthen  Retort, 
whereto  a  Glafs  Receiver  being  luted  ;  we  di¬ 
alled,  with  Degrees  of  Heat,  in  a  naked  Fire. 
There  firft  came  over  in  Drops  an  aqueous  ]im- 
pid  Liquor,  which  we  referved  apart,  by  chan¬ 
ging  the  Receiver.  Then  increafing  the  Fire, 
there  came  over  white  Fumes ;  a  volatile  Salt, 
and  a  quantity  of  Oil.  The  VefTels  being  fuf- 
ftr  d  io  cool,  we  found  the  Bones  turned  black 
m  the  Retort ;  but  being  calcined  in  a  naked 
tire,  with  the  admiffion  of  the  free  Air;  they 
there  turned  white.  Then  boiling  thefe  white 
Ames  in  Water,  we  found  by  Evaporation  that 

they  communicated  no  fixed  alkaline  Salt  there¬ 
to.  ■  . ' 

The  Expe-  .  2  6.  This  Experiment  is  general,  or  fucceeds, 

™Zed  *ltt,e  variation,  in  all  other  animal  Sub- 

jeils  ^whether  they  be  Flefh,  Blood,  Serum, 
h  lfh.  Birds,  Snakes,  the  Whites  of  Eggs ;  Horn, 
Haar,  Hoofs,  Silk,  or  the  like:  the  principal 
Differences  being  only,  that  thefe  Subftances 

'  ■  *  refpedtively 


ju,  *.  S^e  Le^  l  *XP  T11*  See  alfo  hereafter  the  Le&ures  upon 
Muterology  and  Metallurgy,  .  r 


efpe&itely  contain  more  or  lefs  Earth,  Walter* 
>alt  and  Oil.  Thus  the  Blood  being  diftilled  i ft 
cs  natural  State,  or  as  it  is  drawn  from  the  Vein' 

)f  a  healthy  Peribn,  will  yield  about  feven-eighths 
rf  quantity  in  Water.  And  if  any  animal  Sub* 
e£t  be  not  well  purged  of  its  Oil,  by  boiling  in 
’ommon  Water,  before  it  is  committed  to  -di- 
filiation  v  it  thence  affords  a  greater  quantity  of 
i  burnt  empyreumatical  Oil,  that  ftrongly  taints 
ind  impregnates  the  volatile  Salt  and  Water, 
vith  a  naufeous  Scent  andTafte  ;  which  are  hard 
:o  o-et  off,  even  by  repeated  Redfi  Beat  ions. 

27.  The  Principles  feparated  by  the  prefent7,; 
experiments  appear  to  be,  in  general,  the  fame-, 

$  with  thofe  before  gained  from  a  vegetable 
trbjecf.  They  may  be  feparately  purified  and 
nade  Elementary,  after  the  fame'  Methods  as  we 
here  laid  down.  And  thus,  by  comparing  the 
Yodu&ions  of  both  Proceffes  together,  we  fhall 
nd  that  we  have  a  Water,  an  Oil,  a  Salt,  and 
ft  Earth  in  both  Cafes. 

28.  The  two  Waters  feeni  fcarce  to  differ, 
vvhen  reduced  to  the  feme  Degree  of  Purity  ;  no 
more  do  the  Oils  and  the  Earths;  but  all  the 
Salt  in  the  prefent  Cafe  is  volatile;  the  Afhes 
containing  no  fixed  Salt  at  all  *  whence  this  ap¬ 
pears  to  be  the  principal  chemical  Difference 
(betwixt  vegetable  and  animal  Subjects,  that  the 
i vegetable  kind  yield  a  fixed  Salt  by  Calcination  ; 
and  the  animal  kind,  one  that  is  volatile  by  Di- 
ililfationl  But  this  holds  only  of  the  acid  Species 
of  Vegetables ;  for  the  alkaline  Species  yields 
little  or  no  fixed  Salt  upon  Calcination.  So  that 
betwixt  the  alkaline  Tribe  of  Vegetables,  and 
the  whole  animal  Kingdom,  there  feems  to  be 
little  difference;  neither  in  this,  or  any  other 
chemical  Refpe£t*.i  But  tho*  iome  Difference 

fhou’d 
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mal  Prin¬ 
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purified. 


fhou’d  be  found  betwixt  the  animal  and  vege^ 
table  Oils,  as  there  is  thought  to  be  in  the 
making  of  Soap,  and  fome  other  Inftances  ;  yel 
the  Principles  of  animal  and  vegetable  Subjebb 
may  be  juftly  reputed  the  fame  *,  as  both  equally 
agree  to  our  general  Definitions  of  Water,  Oil. 
Salt  and  Earth*.  But  when  the  feveral  Prin¬ 
ciples  of  Vegetables  and  Animals  are  reduced  tc 
the  fame  Degrees  of  Purity  and  Finenefs \  there 
feems,  fo  far  as  our  Trials  have  gone,  to  be  nc 
fenfible  Difference  between  them.  Thus  the 
pure  elementary  Earth  of  Vegetables  ferves  for 
the  making  of  Teds  and  other  Purpofes,  as  well 
as  the  elementary  Earth  of  Animals:  folid  Soap 
is  made  of  vegetable  Oils,  as  well  as  of  animal 
Fats;  and  the  volatile  Salt  of  alkaline  Vegeta¬ 
bles,  or  even  of  acid  Vegetables  when  purified 3 
is  not  to  be  diftinguifhed  from  the  volatile  Salt 
of  Animals,  when  both  are  thoroughly  purged, 
and  purified. 

29.  But  the  Labour  and  Difficulty  required 
to  bring  thefe  Principles  to  a  high  degree  of 
Purity,  has  proved  a  chief  Caufe  of  their  being 
thought  different:  For  we  fee  that  the  Oil  tena- 
cioufly  adheres  to  the  volatile  animal  Salt ;  and 
thus  adds  fome  qualities  that  do  not  properly! 
belong  to  that  Salt.  But  if  a  volatik  animal, 
and  a  volatile  vegetable  Salt,  be  each  feparately 
converted  into  Sal-Ammoniac,  by  means  of 
Spirit  of  Sea-Salt ;  no  fenfible  Difference  can  be 
found  betwixt  them.  And  thus,  if  a  vegetable 
Oil,,  and  an  animal  Oil  were  equally  purified,! 
iubtilized  and  freed  from  all  the  Matters  that  do 
not  effentially  belong  to  them,  they  wou’d  not 
fenfibly  differ.  At  leafl,  this  feems  confirm’d1 
by  feveral  Experiments  f . 

_  30.  And’ 


*  See  above,  §.  4 — 3, 

t  See  Br.Ctx's  Papers  in  the  Vhilofophica.1  Tranfaftionj « 
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30.  And  hence  fome  Advantages  might  b t  Farther 
derived  to  Arts  and  Trades,  by  making  the ^fes' 
Subjedls  of  one  Kingdom  ferve  in  (lead  of  thofe 

of  the  other  ;  where  one  is  cheaper  than  th© 
other.  Thus,  we  before  obferved,  that  a  vola¬ 
tile  Spirit  and  Salt,  like  thofe  of  Hartfhorn, 
may  be  drawn  from  the  alkaline  Species  of  Ve¬ 
getables,  and  all  putrefied  Plants  *  *,  at  lead: 
from  Bones  purged  of  their  Fat,  by  boiling  in 
Water. 

31.  The  prefent  Experiment  has  many  other 
Ufes  *,  and  among  the  reft,  remarkably  fhews 
us  how  a  perfe&ly  dry,  infipid,  fcentlefs,  and 
folid  Body  may  yield  a  great  Variety  of  Taftes 
and  Odours,  barely  by  being  applied  to  the 
Fire,  For  the  impure  Water,  the  volatile  Spi¬ 
rit,  the  Salt  and  the  Oils,  have  each  a  particular 
Tafte  and  Odour.  And  tho’  the  Subject  itfelf 
were  fixed,  we  fee  it  thus  affords  ieveral  volatile 
Matters.  And  as  this  fixed  Subftance  was  ori¬ 
ginally  compofed  of  a  fluid  Matter,  we  are  hence 
taught  that  the  animal  Solid^  and  Fluids  have 
the  fame  common  Nature  ;  their  Difference  only 
tonfifting  in  a  greater  or  lefs  Proportion  of  Wa¬ 
ter  and  Earth.  For  Blood,  upon  the  like  Ana- 
yfis,  affords  more  Water,  and  lefs  Earth  than 
3one. 

32.  This  Experiment  likewife  fhews  us,  that 
iBone  may  be  entirely  divefted  of  its  Water, 

>alt  and  Oil,  without  lofing  of  its  priftine  Fi¬ 
gure  and  Dimenfions.  For  after  thofe  Principles 
ire  feparated  from  it,  the  elementary  Earth, 
ho’  abfolutely  dry  and  friabfe,  ftill  hangs  toge- 
her  in  the  natural  Form  and  Figure  of  the 
tone  *,  which  thus  remains  exhaufted  of  all  that 
vlatter,  which  the  Fire  was  able  to  carry  off, 

without 


*  See  Lt8.  VII.  Ex}.  VL 


n 


*I$8  LfCTtJ’RJE  THE  £l,G  WTH. 

without  affe&ing  the  elementary  Earth  itfelfi 
Whence  we  evidently  fee*  that  the  ufe  of  this 
elementary  Earth,  in  vegetable  and  animal  Bo¬ 
dies,  is  to  afford  a  Lodgment,  a  Support  or 
Skeleton  to  the  other  Principles,  which  are  much 
more  diffipable  and  deftrudtible  than  itfelf. 

33.  And  as  our  Experiment  fucceeds  alike  iri 
all  animal  Matters,  and  even  in  the  Geliy,  ob« 
stained  from  a  Bone  by  long  boiling,  till  the  ele¬ 
mentary  Earth  is  elixated,  or  drained  of  the 
other  Principles  *,  we  hence  learn,  that  the  JvXat- 
ter  of  thefe  other  Principles  proceeds  only  from 
the  Juices  of  the  Body  *,  where,  as  well  as  in  the 
Geliy,  they  appear  in  an  almoft  infipid  and  in¬ 
odorous  State  *,  tho’  capable,  by  Diftillation,  cfi 
affording  Subftances  fo  highly  fapid  and  odorous, 
as  we  find  the  volatile  Salt  and  Oil  to  be 
Whence  this  Conclufion  naturally  follows,  that; 
thefe  Principles  did  not  exift  in  a  volatile  State 
in  the  Body  ;  as  requiring  even  a  greater  Degree 
vof  Heat,  than  that  of  boiling  Water,  to  feparate 
them. 

34.  We  may  farther  obferve,  that  the  prefen ! 
Experiment  affords  us  the  moil  volatile  Subftanci 
hitherto  known :  for  well-purified  animal  Salt  i 
more  volatile  than  Spirit  of  Wine  *,  and  fifes  ii 
Diftillation  before  it.  Hence  this  Salt  readily 
•  evaporates  in  the  open  Air,  and  when  laid  upoi 
the  Balm  of  the  Hand,  goes  offinfenfibly,  with! 
out  any  Effect  •,  tho5  if  it  were  preffed  clofe  t< 
the  Skin,  by  a  flicking  Plaifter,  it  proves  con 
trofive;  and  in  this  manner,  itfis  fometimes  ufei 
for  making  Iffues  -  in  Children,  inftead  of  th 
ftronger  Caufticks. 


Ill 


Experiment  III. 


'at  certain  mineral  or 'metallic  Bodies  may  contain 
four  of  the  chemical  Principles ,  viz.  Sulphur, 

Salt,  Earth  and  Mercury. 

35.  We  took  two  'Ounces  of  native  Cinnabar, 
iueed  to  fane  Powder,  and  mixing  it  with  fi x* *nalyfed. 
inces  of  Quick-lime  ;  we  put  the  whole  into  an 
•them  Retort ;  and  ditillmg  into  a  Bafon 
ater,  we  found  a  confiderable  quantity  of  run- 
ig  Mercury  at  the  bottom  thereof*.  The  Mat- 
remaining  behind  in  the  Retort,  being  boiled 
1  Lixivium  of  Pot-afh,.and  the  Solution  precipi- 
ed  with  Allum  ;  thus  lets  fall  a  fine  kind  of 
mftone,  called  Lac  Sulphurise  which  will 
•lime  into  true  Flowers  of  Brimftone,  that 
y  be  melted,  and  run  into  a  Roll.  This  Brim- 
ne  being  burnt,  in  the  common  Method,  un- 
a  Glafs  Bell,  refolves  into  an  acid  Liquor, 
ring  an.  uninflammable,  feurfy,  terreftrial 
ttter  behind  ;  which  being  treated  as  an  Ore, 
letimes  affords  a  fmall  Proportion  of  Metal, 
ler  Iron  or  Copper. 

j6.  We  have  here  an  inftrudlive  Experiment  y 
ich  being  fully  explained,  might  lead  to  con- 
:rable  Diicoveries.  It  lhews,  that  a  true  rur&- 
g  Mercury  may  lie  concealed  in  metallic 
?s,  or  ftony  Earths;  for  native  Cinnabar  is 
:  an  Ore  of  Mercury  ;  confiding,  as  we  fee, 
two  different  Matters,  Sulphur  and  Quick- 

filver ; 


We  endeavoured  to  feparate  the  Sulphur  from  the  Cin- 
n  -by  boiling  fome  pulyerized  Cinnabar  in  a  ftrong  Lixi- 

•  ‘  Pot-afh  -*a>nd  Qaiek-lime ;  -  expensing  .the  Mercury 
t0  ^ortom  *n  a  running  Form :  -but .had  no 
;efs  at  the  end  of  two  or  three- Hours. 
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filver ;  which  are  feparable  by  Diftillation  wit 
Quick-lime,  or  Iron  Filings  ;  andfometimes  b 
long  boiling  in  a  ftrong  alkaline  Lixivium. 

The  Expe-  37 .  It  were  highly  proper,  if  poffible,  i 
riment  render  the  prefent  Experiment  general ;  and, 
whether  Mature  of  the  thing  wou’d  admit  therec 
*xtendtble- jt  t0  cxtratt  a  running  Mercury  from  M 
tals  *,  as  we  have  here  done  from  a  native  Ore  < 
mineral  Subftance.  For  the  more  intellige 
Chemifts  agree,  that  the  true  Analyfis  of  met?; 
line  Minerals  depends  upon  what  is  called  the 
Men  cur  ifi  cation  \  that  is,  the  obtaining  Mercu 
from  them.  And  for  this  purpofe  there  a, 
three  Methods  propofed.  The  firft,  by  means 
a  certain  Mercury,  fo  prepared  as  to  have  a  d 
folving  Power  *,  and  to  take  up  the  Mercun 
Of  Metals,  in  the  fame  manner  as  Water  diffoh 
Salt  from  Afhes.  The  feCond  is  by  means 
certain  regenerating  Salts,  particularly  Sal- A 
tnoniac  j  which  fhail  detain  the  more  eartj 
Parts  of  Metals,  and  leave  their  Mercuries  fep 
rable  from  them  by  Sublimation  or  otherwi 
And  the  third  Method  is  by  means  of  a  Jar 
Lens ,  or  double  Convex  Glafs ;  in  the  Foe 
whereof,  if  any  Metal  be  applied,  its  mercur 
Part  is  faid  to  feparate  and  go  off  in  Fume,  whi. 
when  collected  and  condenfed,  appears  to  : 
running  Mercury. 

38,  The  firft  Method  were  eafy,  if  the  p 
per  Mercury  for  the  purpofe  cou  d  be,  read 
procured.  The  fecond  is  extremely  laborioi 
and  requires  much  Patience,  and  Reiteratij 
But  the  third  feems  eafy  enough,  and  practical 
to  advantage,  when  a  Glafs  oi  three  or  four  Fd 
in  Diameter  is  at  hand  *,  the  Sky  ferene,  and  t 
Sun  fhines  ftrong*.  ' 

.  mi 

'  r-  <  ‘  *'  MIM  I  l«"  11  1 

*  See  M:.  Ho  mb  ergs  Experiments,  With  the  Duke  0 
,  ham's  Lens-,  in  the  French  Memoirs. 
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39*  Let  it  not  be  mifappreh ended,  as  if  we 
frere  here  launching  out  beyond  the  Confines  of 
genuine  Chemiftry  •,  whofe  Office  it  is  to  keep’ 
clofe  to  the  Senfes,  without  indulging  any  thing 
of  Speculation  and  Hypothefis:  we  only  mean  to 
give  an  Occafion  for  the  proper  Trials  to  be 
made,  which  alone  can  deterrhine  whether  run¬ 
ning  Mercuries  are  obtainable  from  Metals,  or 
whether  a  fixed  Metal  may  not  be  obtained  front 
running  Mercury.  And  we  fhou’d  be  wanting 
to  the  Art  we  endeavour  to  improve,  if  we  did 
not,  at  a  time  when  almoft  every  Chemift  in 
England  is  preparing  the  Mercurius  pracipiiatus 
per  fe,  requeft  them  to  try  whether  a  fmall  Por¬ 
tion  of  their  fluid  Mercury  is  not  by  the  Opera¬ 
tion  fixed  into  a  folid  Grain  of  Metal ;  and  if  fo> 
what  Metal  this  is  •;  and  whether  more  of  it  be 
not  procurable  by  grinding  their  Precipitate; 
and  again  expofing  it  to  Digeftion  *,  and  repeat¬ 
ing  this  Operation  for  a  number  of  rimes  fuccel- 
fively  •,  till  it  may  happen  that  part  of  it  will 
bear  the  Cupel. 

40.  And  in  th£  fame  View,  We  recommend  it 
to  thole  who  defire  the  Improvement  of  Chemi- 
flfy,  that  they  wou’d  procure  a  double  Convex- 
|Glafs,  three  or  four  feet  in  Diameter  ;  and  try  if 
jwhen  a  Metal  is  expofed  to  the  Focus  thereof  ; 
jthe  metallic  Matter  which  goes  off  in  Fumes* 
being  collected  by  a  proper  Veffel,  and  dextroufiy 
pphed  and  plunged  in  cold  Water;  rhay  hot  be 
hus  condenled,  and  affume  the  running  Form 
tnd  other  Properties  of  an  actual  Quickfilver. 
f  thefe  Experiments  fucceed,  they  may  richly 
repay  the  Coft,  by  ufeful  Knowledge  at  leaft. 

41.  But  to  proceed ;  we  are  farther  to  obferve 
rom1  the  foregoing  Experiment,  that  as  common; 
srimftone  refolves  itfelf  into  an  acid  Liquor,  and 
m  earthy  Matter;  we  find  that  certain  mineral 
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or  metallic  Subftances,  will,  by  a  proper  Ana- 
lyfis,  afford  the  four  chemical  Principles  above 
mentioned  ;  viz.  running  Mercury,  Sulphur,  Salt 
and  Earth.  But  it  is  not  fuppofed  to  hold  uni- 
verfally,  that  all  mineral  Subftances  fhou’d  afford 
a  running  Mercury  upon  their  Analyfis  ;  but  only 
fuch  of  them  as  are  properly  metallic. 
of  42.  So  far  as  the  Analyfis  of  Minerals  has 
'  been  carried,  it  fhou’d  feem,  that  all  Metals  con- 
tain  a  running  Mercury,  fix’d  in  them,  as  Water 
is  fixed  in  dry  animal  or  vegetable  Subftances*; 
and  joined  with  a  Sulphur,  or  an  inflammable 
Part,  and  an  Earth  ;  with  a  little  Salt  in  fome  of 
fhemff.  The  Foflil  Saks  refolve  into  a  large 
quantity  of  Acid,  which  is  always  united  with 
fome  Sulphur ;  and  a  fmall  Proportion  of  Earth, 
Moft  Stones  refolve  into  a  large  Proportion  of 
Earth,  and  a  fmall  quantity  of  aqueous  and  fuk 
phureous  Vapour.  And  Earths  refolve  into  a 
mere  terrelirial  Subftance,  a  little  aqueous  Acid, 
and  a  fmall  Proportion  of  Sulphur. 

43.  Upon  the  whole  therefore  we  may  con* 
elude,  that  the  five  Principles  above  laid  down, 
viz.  Water,  Earth,  Salt,  Sulphur,  and  perhaps 
Mercury  ,  are  the  true  Chemical  Principles  of  ve¬ 
getable,  animal  and  mineral  Subftances 

Axioms  and  Canons. 

1.  It  appears  from  our  preceding  Enquiry, 
That  genuine  Chemiftry  confifts  in  a  legitimate 
Ufe  of  the  Senfes  ;  and  keeping  entirely  to  fina¬ 
ble 


*  See  Lett  III.  ad  finem.  t 

+  See  M.  Homberg  upon  the  Chemical  Principles,  in  the 
Trench  Memoir j. 

4  No  Notice  is  here  taken  of  Air  as  a  Chemical  Principle 
for  t.ne  Realon  before  afiN  ifd.  See  above,  C  3.  See  ulfo 
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)le  Things,  or  the  Law  of  Induction  for  its  Prin- 
iples,  and  Explanations* *  *,  but,  ifitonceindulges 
ypothetical  Notions  *,  Fiftion,  Ulufion  and  Dario 
efs  enfue ;  inflead  of  fure  Rules,  ufeful  Difeo- 
eries  and  Light  to  the  Underflanding. 

2.  That  the  common  chemical  Principles  are 
jftly  faid  to  be  Water,  Earth,  Salt,  Sulphur 
nd  Mercury  •,  whereby  many  chemical  Effedls 
re  explicable  to  the  common  Senfe  and  Reafon  ; 
a  far  as  to  afford  Rules  of  working  to  the  ad- 
antage  of  the  Art,  and  of  ordinary  Life-f. 

3.  That  as  animal  and  vegetable  SubftanceS 
re  refolvabie  into  the  fame  Principles  f,  there  i's 
0  neceffity  for  making  more  than  two  Diftindti- 
ns  or  Gaffes  of  chemical  Principles,  viz .  the 
Vegetable  and  Mineral  •,  which  feem  to  differ 
hiefly  in  this,  that  the  metallic  Species  of  Mine - 
ds  may  afford  a  running  Mercury  *,  which  the 
egetable  and  fimple  mineral  Species  will  not, 

4.  That  the  different  Combinations  of  thefe 
ve  chemical  Principles  make  all  that  vaft  variety 
f  natural  andartifical  Bodies, which  have  hitherto 
een  anal y fed  by  the  Fire  *,  the  Difference  of 
lefe  Bodies  appearing  to  arife  from  the  different 
’roportions  wherein  thefe  Principles  are  mixed. 
Vhence,  unlefs  we  except  the  Air,  there  feems 
o  neceffity  for  introducing  a  large  Number  of 
’rinciples  to  account  chemically,  for  all  the  va- 
ous  Phenomena  of  Nature  and  Art. 

That  the  correfpondent  animal  and  vegeta- 
le  Principles  may  in  many  Cafes  be  ufed  for  one 
aother*,  fo  as  to  render  volatile  Salts  and  Oils 
aeaper  ;  and  lefferi  the  expence  attending  their 
Ife  in  particular  Arts  and  Trades]]. 
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6.  That 


*  See  the  whole  Lctture, 
t  See  Exp.  I,  II. 

*  Ibid. 

|  Ibid.' 
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6.  That  in  order  to  leffen  the  trouble  and  ex¬ 
pence  of  procuring  the  volatile  Salt  of  animal 
Subjeds,  thefe  Subjeds  fhou’d  be  firft  purged  ol 
their  Oil,  and  unduous  Parts,  by  boiling  ir 
Water  ;  after  which,  they  may  be  made  to  afforc 
volatile  Salts  and  Spirits,  as  pure,  or  purer,  thar 
unboiled  Hartfhorn* *.  But  care  muft  be  taker 
not  to  boil  the  Subjed  too  long,  otherwife  s 
jelly  will  alfo  be  got  out  of  it;  which  Jell) 
plentifully  contains  the  Matter  of  the  volatile 
Salt. 


7.  That  the  unrectified  volatile  Salts  of  vege¬ 
table  and  animal  Subftances,  are  true  Sales  volal 
tiles  oleofi  ;  according  to  the  Difference  of  the  01 
abounding, wherein  they  are  properly  diftinguifh 
ed  into  Sal  t  of  Hartfhorn,  Salt  of  Ox-bone,  Safi 
of  human  Blood,  Silk,  &c.  But  that  when  theft 
Oils  are  totally  feparated  from  them,  they  be 
come  one  and  the  fame  undifhinguifhable  vola-i 
tile  Salt  j\ 

8.  That  thofe,  called  the  volatile  Spirits  0 
vegetable  and  animal  Subftances  are  only  a  largi 
Proportion  of  Water  impregnated  with  fome  0 
the  volatile  Oil,  and  Salt  of  the  Subjeds ;  anc 
accordingly  that  by  Redifi cation,  they  may  b( 
refolved  into  thefe  three  Principles ;  whenc< 
there  is  no  necefiity  for  introducing  a  fpirituou 
Principle  $. 

9.  That  it  is  the  admixture  of  Oil,  whicl 
gives  the  Colour  to  volatile  Salts,  and  volatil 
Spirits ;  for  when  this  Oil  is  totally  feparatec 
from  them,  the  Salt  is  permanently  white,  an( 
the  Spirit  pellucid  [|. 


10.  Tha 


*  See  Exp.  II, 

t  Exp  I*  II. 
i.  Ibid. 
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If  See  Exp.  II. 
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io.  That  volatile  Salts  are  obtainable  from  all 
kinds  of  Land  Animals,  the  amphibious  and 
fubcerraneous  Tribes,  Birds,  Fifh,  and  Reptiles, 
from  alkaline  Vegetables  without  Putrefaction  ; 
from  other  Vegetables  after  Putrefaction,  from 
Soot,  Horns,  Hoofs,  and  all  refufe  animal  and 
vegetable  Matters,  fuch  as  the  Pith  of  Horns, 
Urine,  the  Blood  of  Slaughter-houfes,  &c,  and 
this  as  pure  and  perfeCt  as  from  Hartfliorn, 
which  affords  a  Rule  for  the  making  volatile  Al¬ 
kalies  and  Sal-ammoniac  cheap  in  England. 

1 1 .  That  elementary  Earth,  a  Subftance  fixed, 
nd  of  itfelf  unalterable  in  the  Fire,  Air  and  Wa- 
er,  conftitutes  the  firm  Bafis,  or  Skeleton,  of  all 
mmal  and  vegetable  Subftances  ;  and  that  Wa- 
-r.  Salt  and  Oil  mixed,  and  wedged  betwixt  the 
Articles  of  this  Earth,  are  what  conftitutes  all 
nimal  and  vegetable  Subftances  *. 

12.  That  there  is  only  one  kind  of  volatile  al¬ 
aline  Salt ;  when  reduced  to  abfolute  Purity: 
ie  apparent  Difference  betwixt  the  volatile  Salts 
itirely  depending  upon  the  different  Oils  where  - 
ith  they  are  mix’d  ft. 

13.  That  by  endeavouring  to  purify  the  che- 
icd  Principles  too  high,  we  do  but  deftroy 
eir  Natures  J  5  or  lofe  the  Properties  whereby 
ey  produce  their  fpecific  Effects.  Thus  Oils, 

'  numerous  repeated  Diftillations,  are  loft  in  the 
rm  of  Oils,  and  turn’d  to  Earths  ;  volatile 
Its  fly  away  in  repeated  Sublimations ;  and 
^ed  Salts  turn  to  Earth  by  repeated  Solution 
i  Filtration  |J.  * 

r4-  ft  hat  animal  Bodies  naturally  contain  no 
-d  Salt,  tho  the  acid  Vegetables,  which  are 

M  3  ufed 


See  Exp.  I,  II. 

See  Exp.  I,  II.  See  alfo  hereafter  the  Ledlure  upon  OiU. 
See  Exp.  I,  II. 
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ufed  as  Food,  contain  it  plentifully*.  Whence 
there  is  lodged  in  the  Body  a  Power  of  convert¬ 
ing  the  Matter  of  fixed  Salt  into  the  Matter  of 
volatile  Salt. 

15.  That  the  volatile,  animal  and  fixed  vege¬ 
table  Salts  differ  chiefly  with  regard  to  theirVo- 
larility  and  Fixednels,  and  the  Eife&s  thereon  de¬ 
pending;  but  agree  in  other  relpeds.  Thus 
they  both  make  an  Effervefcence,  and  turn 
neutral,  when  faturated  with  Acids  *,  they  are  both 
corrofive,  hot  and  fiery,  &cr\'. 

1 6.  That  a  principal  Reafon  of  the  Difficulties 
attending  the  Analyfis  of  Bodies,  is  the  naturaj 
Affinity,  or  Relation,  which  fome  of  the  chemi-j 
cal  Principles  have  to  others :  whence  they  cohere! 
flrongly  together,  fo  as  not  to  be  well  fe  par  a  fed 
pure  J.  Thus  part  of  the  volatile  Oil  of  Animals 
pfually  rifes  with  the  fame  degree  of  Heat,  as 
the  volatile  Saif,  and  intimately  mixes  there¬ 
with,  &c.  whence,  to  improve  Chemiftry,  we 
fhou’d  feek  out  for  other  analyfing  Powers,  be-| 
fides.Fire.  And  fuch  an  one  in  the  prefent  Cafe 
is  Water ;  which  imbibing  the  volatile  Salt, 
piore  ftrongly  than  it  does  the  Oil,  thus  makes  a 
more  perfect  Separation  ;  whereas.  Fire  adls  as 
an.Analyfer,  chiefly  when  there  is  a  confiderable 
Difference  between  the  Volatility  ofiBodies,  as  in 
a  Mixture  of  Water,  Alcohol,  and  volatile  Salt ; 
all  which  rife  feparately  after  one  another,  the 
volatile  Salt  firfl,  the  Alcohol  next,  and  the  Wa¬ 
ter  laft. 

17.,  Tl;at  the  Mercuries  of  Metals  may  be 
real  things,  and  procurable  different  Ways  *,  and 
that  poffibly  thefe  Mercuries,  or  the  commonj 
tunning  Mercurv,  mav  be  convertible  into  Me-; 

taJ, 

*  I 

*  See  Exp,  I,  II. 

-j-  Ibid. 

See  Exp.  T,  II,  II L 
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tal.  But  this  Matter  requires  a  farther  Exami¬ 
nation,  and  fhou’d  be  brought  under  the  direct 
Evidence  of  Senfe  *. 

18.  Laftly,  that  there  are  certain  Inftruments 
and  chemical  Operations,  little  attended  to,  which 
may  afford  great  Light  to  the  Underftanding, 
and  prove  highly  advantageous  in  chemical  Phi- 
lofophy  and  Arts ;  we  inftance,  for  the  pr^fent, 
the  Mercurification  of  Metals,  the  powerful 
Furnace  of  the  Sun,  the  artificial  Ufe  of  the 
common  Elements,  &V*j\  all  which  we  recom¬ 
mend  to  the  farther  confederation  of  chemical 
Philofophers. 


*  See  Exp.  III. 
Ibid. 
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LECTURE  IX. 

CONTAINING, 

Synthetical  Chemiftry  ;  or,  the  Art  of 
Recompofing  Bodies. 


r. 


IN  our  iaft  Lecture  we  endeavoured  to  ex 
plain  what  the  more  intelligent  Chemift 
underhand  by  analytical  Chemiftry,  or  the  R efo 
ution  of  Bodies  ;  in  the  prefent,  we  propofe  tc 
give  fome  Inftances  of  Recompofitidn,  qr  the 
compounding  of  Bodies  from  their  feparatec 
r  ai  ts,  or  Principles  :  fo  as  to  compofe  the  Ori- 
§.'~a  whole  again. _  This  indeed  is  extremely 
difficult  to  effect  univerfally  3  yet  it  may  be  done 
in  fome  cafes ;  fo  as  that  the  recompofed  Body 
ffiall  be  perreCtly  undiftinguiffiable,  by  the  Senfes, 
_rom  that  which  had  never  been  feparated  by  the 

t  !o.e"  -  the  Art  of  Chemiftry  were  per¬ 

fect  5  it  wou’d  be  able  thus  to  recompofe,  at  lead- 
in  fome  tolerable  manner,  all  the  Bodies  it  di7 
es:  At  prefent  it  is  far  from  this  Perfection  ; 
elpeciaily  in  the  vegetable  and  animal  King- 
doms;  where  by  realbn  of  the  vafcular  Texture 
imr>he/?artM  hich  a  Recompoficion  feems  almoft: 
cr  CICa,  ei  unlefs  the  natural  or  organical 
a-rifi^ni  ^  fcmc1way  or  other  preferved,  or 
diftf™  4  um,Catcd  :  whence  we  are  carefully  to 
and  Idf  etW'Xt  ^Regeneration  organized, 
as  ththh7r?e-neratl°u”  ?f unorSan>zed  Bodies.  And 

we  ffilll  h  ,S' mUCl,1  t!)e  more  f]mP^  and  eafy,' 

.  ,  e6m  w'th  that ;  afeending  by  decrees 

to  the  more  complex  kinds ;  fo  as  to  fti w  w°here 
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this  Regeneration  may  be  rationally  expelled  ; 
and  where  it  is  lefs  to  be  hoped  for;  with  the 
ways  of  carrying  this  Part  of  Chemifiry  to  greater 
Perfedlion. 

2.  This  Synthetical  Chemifiry,  taken  in  rh z Synthetic* 
ftrift  Senfe,  for  the  Recompofition  of  Bodies chemifiry. 
from  their  own  Principles,  is  rather  of  philofo- 
phical  th:an  ordinary  Ufe,  And  it  will  doubtlefs 
be  asked,  to  what  purpofe  dp  we  fludioufiy  en¬ 
deavour  to  recover  thofe  Bodies  by  Arc,  which 
Nature  affords  us  in  plenty  ?  We  anfwer,  it 
wou’d  fhew  an  extreme  Perfection  and  Power  of 
Chemifiry,  to  be  able  to  do  this  ;  and  prove, 
either  that  Bodies  might  be  taken  to  pieces  by 
the  Fire,  without  altering  p r  injuring  their  natu¬ 
ral  Parts  »  or  at  leafl  that  any  accidental  Altera¬ 
tion  brought  upon  them  by  the  Analyfis,  might 
eafily  be  rectified  or  abolifh’d  by  a  Recompo¬ 
fition. 

But  here  we  are  to  guard  againfl  a  Fallacy  ; 
for  fuppofing  the  Art  of  Chemifiry  fo  far  ad¬ 
vanced,  as  to  reinflate  Bodies  after  their  Ana¬ 
lyfis;  we  mufl  not  thence  conclude  that  Nature 
originally  pfes  the  fame  Means  to  compofe  them. 

The  Ways  fhe  ufes  for  this  purpofe,  wou’d 
Hill  be  a  new  Enquiry  ;  and  ought  to  be  dili¬ 
gently  profecuted,  lor  the  farther  Improvement  of 
Philofophical  Chemifiry. 

4.  Our  firfl  Example  of  Recompofition  is 
aken  from  Nitre  ;  the  fecond  from  Brandy  ; 
he  third  from  Cinnabar  ;  and  the  lafl  from 
Sone. 


Experiment  I. 


he  Regeneration,  or  Recompofition  ofi Nitre  ;  from 
its  own  acid  Spirit,  and  fixed  Alkali. 


5-  We  took  two  Pounds  of  refined  Salt- Petrc,N,Vr****- 
educed  to  Powder  ;  and  putting  ip  into  a  Glafs t9 

Retort,*  spirit. 
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Retort,  we  poured  upon  it  a  third  of  its  own 
Weight  of  rectified  Oil  of  Vitriol  ;  then  placing 
the  Retort  in  a  Sand-heat,  and  luting  on  a  large 
Receiver,  we  diftilled  with  degrees  of  Fire,  up 
to  the  higheft  that  Sand  wou’d  give.  Then  fuff 
fering  all  to  cool,  we  thus  obtain’d  a  pure  and 
ftrong  Spirit  of  Nitre ;  which  came  over  in  red 
Fumes,  and  cannot,  by  any  Experiment,  be 
found  to  participate  of  the  Oil  of  Vitriol,  ufed 
in  its  Preparation. 

/foda  fix-  6.  On  the  other  hand,  we  took  a  Pound  of 
€‘  Sa  purified  Nitre,  reduced  to  Powder  ;  and  melt-; 
ing  it  in  an  earthen  Crucible,  throw’d  little 
pieces  of  Charcoal  into  it  fuccefllvely,  till  the 
Sublimation  ceafed  ;  and  the  Salt,  at  the  bottom 
of  the  Crucible  appear’d  fluggilh,  or  wou’d  no 
longer  keep  fluid  with  that  degree  of  Heat  which 
melted  it  before.  Then  increafing  the  Fire,  fo 
as  to  make  the  Salt  run  again,  we  poured  it 
out  upon  a  clean  metalline  Plate  ;  where  it  con¬ 
geal’d  into  a  Subftance,  called  fixed  Nitre . 

7.  And  thus,  at  two  different  Operations,  we 
reiolved  the  fame  Subjedl,  Nitre,  into  two  very' 
different  Parts ;  which  being  put  together  again., 
after  a  proper  Manner,  conlfitute  the  original; 
Salt  again,  in  all  its  Forms. 

fxecoin-  8.  For  if  the  alkaline  Solution  of  fixed  Nitrtl 
pt-jtd,  in  "Water,  be  exadlly  fa tu rated  with  the  acic 
Spirit  of  Nitre,  till  no  more  Effervefcence  ap- 1 
pears ;  and  yet  the  Mixture  be  not  made  alka 
line  ;  this  compound  Liquor  will,  by  Landing, 
inoot  into  true  and  perfect  Cryffals  of  Nitre;  a: 
we  found  upon  Trial.  And  the  Experiment 
fucceeds  no  lefs,  if  any  other  fixed  alkaline  Salt, 
as  that  of  Nitre,  Pot-afh,  &V.  be  ufed  inftead  0  ! 
fixed  Nitre. 

9.  And  in  the  fame  manner  may  common 
Salt  be  regenerated  from  any  fixed  alkaline  Salt 

anc 
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and  the  acid  Spirit  of  Sea-Salt;  or  Alum*  from 
any  fixed  alkaline  Salt  and  Spirit  ol  Alum;  fo 
as  to  afford  us  Inflances  of  perhaps  the  jufteft 
Recompofltion  hitherto  known  in  Chemiftry. 

10.  It  is  remarkable  in  this  Experiment,  that  ufis. 
the  two  Subftances  which  compofe  the  Nitre,  are 
extremely  different ;  the  one  being  highly  odo¬ 
rous  and  volatile  ;  the  other  inodorous  and  fixed  ; 
the  one  a  violent  Acid,  the  other  a  violent  Al¬ 
kali  ;  but  upon  mixing,  they  unite  into  a  neutral 
Salt,  of  the  very  fame  Nature  and  Properties  with 
that  which  afforded  them. 

11.  From  this  Experiment  fame  have  ventured 
to  affirm  that  Nitre  is  naturally  generated  in  the 
fame  manner ;  but  this  fhou’d  not  be  allow  d 
till  it  is  fhewn  that  fuch  an  Acid  and  fuch  an  Al¬ 
kali  are  to  be  found  diftindt  in  the  places  where 
Nitre  grows.  And  we  cannot  too  well  remem¬ 
ber,  that  there  may  be  feveral  phyfical  Ways  of 
effedting  .the  lame  thing;  all  which  Ways  are 
not  to  be  prefumed,  but  fought. 

12.  To  this  Clafs  of  artificial  Recompofitions, 
may  be  added  the  Reproduction  of  Sulphurs  and 
Vitriols ;  tho’  the  Experiments  do  not  commonly 
fucceed  in  Perfedf ion.  And  as  w7e  above  ob- 
ferved,  the  Thing  itfelf  having  chiefly  a  philoso¬ 
phical  Ufe,  only  a  very  few  Ferfons  have  en¬ 
deavoured  to  improve  it. 

13.  In  our  prefent  Experiment  we  may  ob- 
ferve,  that  the  Nitre,  tho*  in  both  Cafes  it  fufters 
a  great  Violence  of  Fire,  yet  is  not  icorched  or 
render’d  empyreumatical ;  which  in  other  Cafes, 
where  the  Subjedt  is  more  oily,  feems  a  principal 
Caufeof  the  Difficulties  found  in  the  regeneration 
of  Bodies ;  particularly  iuch  as  Sugar,  Turpen¬ 
tine,  Amber,  ddr.  whence  we  are  diredted  to 
analyfe  thefe  undluous  Bodies  with  fuch  a  degree 
of  Heat,  as  (hall  not  fcorch  their  Oil  ;  if  wede- 
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fire  to  recompofe  them  ;  or  e!fe  to  find  o 
fome  more  proper'  Analyfer  for  them  than  tl 
Fire  ;  fuch  as  particular  Solvents,  capable  of  f 
parating,  and  others  of  reuniting  their  compt 
nent  Parts ;  without  having  this  deftrudiv 
Effed.  | 

14.  The  Solvents  here  intimated,  might  hav 
confiderable  Ufes,  if  a  competent  Set  of  ther 
were  difcover’d ;  and  as  diredly  tending  to  thj 
Improvement,  both  of  analytical  and  fyntheticc 
Chemiflry.  Thus  Water  in  fome  Cafes  is  a  bette 
Analyfer  than  the  Fire  ;  as  we  fee  particularly  ii; 
the  feparating  of  Salts  from  Earths ;  and  thu 
fome  Che  mills  are  faid  to  have  a  Method  of  re 
covering  analyfed  Amber,  or  Amber  diftillec 
for  its  Salt  and  Oil ;  by  means,  not  of  the  Fire, 
but  of  an  artificial  compound  Salt.  The  In 
fiances  of  which  kind  fhou’d  be  colleded. 


Experiment  II. 

Brandy  refolded  into  its  component  Parts,  and 

rccompofed. 

Bmndy  15.  (1.)  To  a  Pint  of  Brandy  we  added  hall 
a  Pound  of  dry  Salt  of  Tartar  •,  then  fet  the  con¬ 
taining  Glafs  in  a  gentle  Heat  of  Sand  •,  where 
we  obferved  the  Salt  to  diffolve  into  a  Liquor, 
by  attrading  to  itfelf  the  Water  of  the  Brandy  ; 
leaving  a  Spirit  of  Wine  floating  on  the  top. 
This  Spirit  we  decanted  upon  a  little  more  dry 
Salt  of  Tartar,  and  found  that  this  fecond  Salt 
fcarce  relented.  Then  pouring  the  Spirit  into  a 
Llals  Receiver,  we  diftill’d  it  gently  over,  and 
thus  obtained  a  highly  redified  Spirit  of  Wine. 
(2.)  In  the  fame  manner  we  diftill’d  the  faline 
Solution,  lert  behind  upon  decanting  the  Spirit  , 
and  thus  obtain’d  the  Water  of  the  Brandy  in 
confiderable  Purity,  leaving  the  Salt  of  Tartar, 

in 
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in  a  dry  Form,  behind.  (■?.)  In  the  laft  place, And™- 
we  mixed  the  Spirit  and  the  Water  together;  and^^/’*/^- 
diredlly  found  the  Brandy  recompofed  ;  without 
any  conflderable  Alteration. 

1  The  Separation  and  Recompofition  is 
however  lefs  exact  in  the  prefent,  than  in  the 
preceding  Cafe;  becaufe  fome  fmall  part  of 
the  Salt  will  always  come  over  in  Diflillatiori, 
both  along  with  the  Spirit  and  the  Water  :  but 
when  the  Experiment  is  perform’d  in  perfedtion, 

it  may  pafs  for  a  tolerably  exadt  Recompofi¬ 
tion. 

17-  To  this  Clafs  may  be  added  the  Recom -The  Expe- 
pofition  of  Wine,  after  its  Spirit  or  Brandy  has™7?"**- 
been  diftilled  from  it ;  and  the  Recompofition  of^”  * ^ 

\  inegar  from  its  Spirit  and  Refiduum ;  both  by 
neans  of  a  new  Fret ;  or  a  flight  Fermentation. 

And  if  the  Operation  in  thefe  Cafes  be  dextroufly 
Performed,  the  Recompofition  appears  to  be  jult 
md  perfedt.  To  perform  the  Operation  perfect 
n  either  Cafe,  we  recommend  the  Ufe  of  a  pro¬ 
per  intermediate  Subfiance  ;  which  is  either  fer- 
nentable,  or  adlually  in  a  fermenting  State fuch 
:s  a  Httle  new  Wine,  Sugar,  Juice  of  the  Grape, 

)r  the  like  ;  for  thefe  Subfiances  thus  coming  to 
vork  in  the  Liquor,  lay  hold  both  of  their 
iqueoiis,  and  fpirkuous  and  faline  Parts ;  fo  as  to 
)ting  them  into  the  State  of  Mixture  or  Arrange- 
nent,  whereon  their  Perfedtion,  as  Wines,  and 
^inegars,  depends.  And  how  far  this  Method 

Recompofition  may  be  extended,  feems  hi- 
berto  little  confider’d. 

18.  In  our  prefent  Experiment  for  the  Recom- 
ofition  of  Brandy,  there  are  only  two  confli¬ 
ct  Parts  concerned,  viz.  Alcohol  and  Phlegm  ; 
diich  renders  the  Separation  and  Combination 
)  much  the  eafier,  and  more  exadt ;  nor  is  there 
fly  occaflon  here  for  an  intermediate  Subfiance, 
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to  procure,  or  recover  the  natural  Union  ;  be- 
caufe  Alcohol  readily  mixes  with  Water,  barely 
by  fhaking  -,  and  this  as  intimately  as  is  neceffary 
to  the  Conilitution  of  Brandy. 

iq.  In  imitation  of  this  Experiment,  it  is  pro¬ 
per  to  enquire  what  other  Bodies  there  are  which 
may  be  perfectly  feparated  into  different  Parts  by 
the  way  of  Menllruum,  Abforbent,  or  Precipi¬ 
tant  j  fo  as  to  leave  the  feparated  Matters  unal¬ 
ter’d  in  their  Natures-,  and  fit  to  compote  the 
original  Subftance  again.  This  Enquiry  depends 
upon  finding  out  the  fecret  Relations  which  ex  iff 
betwixt  particular  Bodies  and  thefe  Relations 
can  only  be  difcovePd  by  particular  Trials*. 
Farther  20.  This  Experiment  fhews  an  ufeful  Method 
uIes'  of  obtaining  Spirit  of  Wine  from  Brandy,  with¬ 
out  Diftil'Iation  *,  and  may  be  prattifed  to  advan¬ 
tage,  in  the  large  way  of  Bufinefs  •>  by  adding 
Pot-afli  to  the  Brandy  once  diddled,  and  brought 
to  a  Size,  commonly  three  Fifths  y  that  is* 

three  parts  Alcohol  and  two  of  Water  :  For  the 
Pot-afh  fo  employ’d,  is  eafily  recoverable  with¬ 
out  much  lofs  barely  by  boiling  the  Lixivium, 
in  an  Iron  Pot-,  where  being  made  dry,  it  will 
ferve  for  the  fame  purpofe  again,  d  his  flight 
Experiment  has  proved  of  eminent  fervke, 
where  large  Parcels,  of  Brandies  have  been  to  be 


re&ified  in  a  Email  Compafs  of  Time. 


Experiment  m. 

Cinnabar  recompofed ,  by  the  Union  of  its  two  com¬ 
ponent  Parts,  Sulphur  and  Mercury. 

cinnabar  9I-  Having  found,  in  our  fall  Lecture,  that 
recom -  native  Cinnabar  is  com  poled  of  Sulphur  and 
ppu.  Mercury  -f*  we  now  took  four  Ounces  of  com- 

-  mo n:! 

- - - - —  -  ■—  j 

*  See  iVl.  Geojfroy’ s  Paper  to  this  purpofe  in  the  Eronch 
Memoirs.  * 

t  See  Lett.  VIII.  Exp.  III. 
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mon  Brimftone  ;  and  melting  it  in  an  earthen 
i*an,  over  a  dull  Fire  *,  added  by  degrees,  twelve 
Dunces  of  crude  Quickfilver,  firft  made  warm, 
ind  ftirring  them  well  together,  till  no  Globules 
)f  the  Quickfilver  appeared:  Then  buffering  the 
Vlafs  to  cool,  we  reduced  it  to  Powder;  and 
ublimed  it,  with  a  proper  degree  of  Heat  ;  and 
hus  obtained,  an  artificial  Cinnabar  which  De¬ 
ng  ground  fine,  and  compared  with  the  natu- 
al,  appeared  undiftinguifhable  from  it. 

22.  The  regenerated  or  artificial  Cinnabar  hastf«, 
iOt  the  ftony  Form  of  the  native ;  this  Form 
leing  accidental  in  the  Mine*,  and  determined 

y  the  Circumftances  of  the  Place,  as  the  Form 
f  the  regenerated  Cinnabar  is  by  the  Figure  and 
dake  of  the  Veffel  wherein  it  was  lublimed. 
did  if  the  two  be  compared  together,  in  all 
ther  refpe&s,  there  appears  no  difference  ;  when 
le  Operation  is  juftly  performed. 

23.  This  Experiment  (hews  us  the  common 
lethod  of  preparing  artificial  Cinnabar,  which 
tay,  in  the  large  way  of  Bufinefs  be  thus 

■blimed  in  a  tall  earthen,  or  (with  its  Head  well 
ited  on)  coated  Body  ;  and  fo  placed  in  a  Sund- 
leat,  as  to  touch  the  Bottom  of  the  Iron-Pot ; 
hilft  the  Sand  riles  above  the  Matter  contained 
theVelfel.  And  here  it  is  a  principal  Caution 
>  .ufe  a  brisk  Fire,  that  the  Operation  may  be 
aifhed  in  three  or  four  Hours  time.  And  per- 
ips,  if  only  one  part  of  Sulphur  be  ufed  to 
>out  four  parts  of  Quickfilver,  the  Cinnabar 
ill  be  the  finer :  for  about  thirteen  Ounces  of 
nning  Mercury  may  be  recover’d  from  a  Pound 
native  Cinnabar. 

24.  And  thus  we  have  an  Inftance  of  a  per  fed 
eeompofition,  in  a  metallic  Body,  or  Subject 
the  mineral  Kingdom:  for  the  Experiment 
cceecls  alike,,  when  the  Sulphur  and  Mercury 
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of  native  Cinnabar  is  ufed*.  And  to  this  Claf 
might  be  referred  the  Redudion,  or  Recovery, 
of  all  the  Cakes  of  Metals,  to  a  metallic  Form 
again  *,  by  the  addition  of  any  inflammably 
Matter,  which  they  lofe  in  their  Calcination  :  a: 
alfo  the  Regeneration  of  Antimony,  by  melting 
its  Regulus  with  Sulphur  ;  the  Regeneration  cr, 
Ores,  by  melting  their  Metals  with  Sulphur, 
ftony  Earths,  &c.  fo  as  not  to  mix  them  again 
and  all  other  Inftances  of  this  kind. 

25.  The  prefent  Experiment  is  of  conflderabh 
ule  •,  particularly  in  natural  Philofophy,  anc 
Metallurgy :  as  it  fhews  us  that  a  very  large 
Proportion  of  fluid  Mercury  may,  by  means  o 
a  very  fmall  one  of  Sulphur,  be  fixed  into  < 
Body,  of  a  flony  Hardnefs  *,  fuch  as  the  native 
Cinnabar.  Whence  we  fhou’d  not  be  over-haft] 
to  conclude,  that  Mercury  cannot  aftume  a  me; 
tall ine  Formi*.  Some  metallurgical  Chemift 
contend,  that  Mercury  is  nothing  elfe  but  a  Me 
tal,  overdofed  with  that  Part  which  gives  dudi 
lity  and  foftnefs  *,  as  all  the  Metals  remarkabh 
appear  to  be,  when  amalgamated  with  Mercury 
And  whoever  duly  lays  together  all  the  Proper 
ties  of  Mercury,  may  perhaps  find  caufe  t< 
allow  it  of  a  metallic  Nature 


Experiment  IV. 

An  Attempt  to  recompofe  Bone ,  from  its  AJhes . 


Bone  re-  2  6.  (1.)  We  took  a  large  Ox-Bone,  arid  mad' 

zompofed.  a  ftrong  Jelly  thereof,  with  Water  in  the  Di 
geftorj):  then  (2.)  in  an  open  Fire,  burnt  anc 
calcined  the  Bone  to  whitenefs, without  deftroyin^ 


it 
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*  See  Led.  VIII.  Exp.  III. 
f  ‘Ibid. 
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irs  external  Figure  ;  fo  that  in  other  refpeds  the 
Bone  wus  reduced  to  mere  Allies,  or  fcparated 
from  the  Principles  of  Water,  Oil,  and  Salt ; 
which  it  originally  contained.  In  this  date  we 
found  it  extremely  brittle  and  crumbly  ;  but  (g.) 
putting  it  into  the  Digeftor  again,  to  the  Geliy, 
and  warming  them  together  over  the  Fire  for 
fome  time  ;  then  taking  the  Bone  out,  and  fuf- 
fering  it  to  dry  in  the  open  Air,  we  found  that 
it  gradually  harden’d,  and  recover’d,  in  fome  to¬ 
lerable  degree,  the  Appearance,  or  Colour  and 
Confidence,  of  the  natural  Bone. 

27.  Geliy,  by  an  Analyfis,  is  found  to  yield 
the  fame  Principles  as  Bone  itfelf*;  or  to  contain 
the  matter,  not  only  of  Water,  but  of  Salt  and 
Oil,  and  a  little  Earth :  fo  that  to  ufe  this  Geliy, 
is  the  fame  thing  as  to  ufe  the  Water;  all  which 
being  thus  together  foaked  into  the  Skeleton  of 
the  Bone,  reftores  it  in  fome  degree  to  its  natural 
State. 

28.  But  to, have  uled  the  diredf  volatile  Salt  and 
Oil  of  the  Bone,  for  this  purpofe,  were  to  ufe 
two  things  which  did  not  exilt  in  thofe  forms  in 
the  Bone  ;  for  to  feparate  the  volatile  Salt  and 
Oil  from  Bone,  requires  a  much  greater  degree 
of  He  it  than  that  natural  to  an  animal  Body  ; 
wFence  they  are  never  thus  feparated  in  the  Body, 
whild  that  remains  in  its  natural  date.  Tho’  a 
Degree  of  Hardnefs  (with  Difcoloration,  on  ac¬ 
count  of  the  black  and  fcorched  Oil  of  the  Sub- 
jed)  may  be  given  to  Bone-Afhes,  by  the  fepa¬ 
rated  Oil,  or  even  by  Water,  as  we  fee  in  Teds. 

29.  We  were  farther  encouraged  to  ufe  the 

Geliy  of  the  Bone  in  this  Experiment,  from  ob- 
ferving  that,  by  repeated  Operations  in  the  Di¬ 
geftor  f,  all  the  adive  Principles  of  the  Bone 
_  N  might 

II  It...  II  1  I,  |l  -I -I  umnwi. ^ 

*  See  Left  V  III.  Exp.  II. 
t  See  Lea.  VI.  Exp .  VII, 
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might  be  got  out  and  united  with  the  Water, 
added  to  extract  them  ;  fo  as  to  leave  nothing  but 
a  little  Earth  behind  *,  refembling  the  Afhes  left 
upon  a  dry  Calcination  in  a  violent  Fire.  Whence 
we  are  plainly  inftru&ed  in  the  nature  of  animal  r 
Geliy  *,  with  its  Ufcs  to  the  Body.  And  hence 
aifo  we  learn  the  Nature  of  Mucilages,  Size, 
G1  ues,  and  may  underftand  many  things  relating 
to  Medicine,  the  animal  Oeconomy  and  Arts. 
ufes*  30.  This  Experiment  might  be  render’d  more 
fuccefsful,  if  we  cou’d  procure  the  tenacious  Glue 
or  Cement,  which  obftinately  remains  in  the 
Pores  of  the  Bone,  even  tho*  long  detain’d  in  the 
Fire.  This  Glue  feems  to  be  an  intermediate 
Subftance  of  a  middle  nature,  betwixt  Geliy  and 
elementary  Earth,  whence  it  were  proper  to  try, 
if  by  grinding  the  elementary  Earth  fine,  and  di- 
gefting  it  with  Geliy  ;  fome  fuch  tenacious  Glue 
could  not  be  procured.  This  alfo  might  open 
the  way  to  a  Hiftory  of  Glues,  which  is  extremely 
wanted  in  Chemiftry,  natural  Philofophy,  and 
Arts. 

3 1,  If  a  promifcuous  Mafs  of  elementary  Earth 
be  ufed,  inftead  of  that  which  retains  its  natural 
vafcuiar  Form  ;  a  kind  of  Callus  would  be  thus 
produced,  inftead  of  a  regular  Bone.  Whence 
we  may  be  enabled  to  judge  of  the  Nature  and 

/Formation  of  the  Callus,  formed  in  the  Bones  oi 
Animals. 

32.  After  the  manner  of  our  prefent  Experi¬ 
ment,  we  might  alfo  attempt  to  recompofe  ve¬ 
getable  Subjects.  But  before  any  thing  of  this  I 
kind  is  done  to  perfe&ion,  Chemiftry  will  require  j 
the  Afliftance  of  mechanical  Contrivance ;  and  i 
many  Improvements  from  the  Anatomy  of  Plants'*  i 
particularly  it  muft  learn  to  preferve  the  native 
Spirits  of  Vegetables,  upon  their  Analyfis  *,  or  | 
die  the  artificial  ways  of  imitating  and  intro-1 

during': 
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ducing  fuch  Spirits  into  the  Subject.  Thefe  Spi¬ 
rits  are  extremely  apt  to  fly  off  with  Heat  *,  but 
may  in  good  meafure  be  collected  and  preferred 
by  Art.  And  urilefs  they  are  thus  preferved,  the 
Subjects  will  want  their  native  Taffies  and  Odours, 
which  depend  upon  thefe  Spirits,  or  fubtile,  vo¬ 
latile  Matters. 

33.  The  higheff:  Degree  of  Recompofition,  is  perfect  Re- 
when  a  Body  is  perfectly  refolved  into  its  Prin-^^f 
:iples  ;  fuppofe  a  vegetable  Subject  into  Water, 

Salt,  Oil,  and  Earth  •,  and  thefe  be  again  put  to¬ 
gether,  fo  as  to  form  a  Subject  undiffinguifhable 
horn  the  Original.  In  order  to  attain  to  this 
Perfection, let  the  thing  befirft  tried  in  fimilar,um 
>rganized  Bodies  5  as  Glafs,  Turpentine,  Amber, 
Vegetable  Juices,  Wines,  Sulphurs,  Ores, 
proceeding  by  flow  Degrees,  up  to  the  moredif- 
imiiar  and  organical  Bodies  j  fuch  as  vegetable 
nd  animal  Subjects. 

34.  We  have  feen  that,  in  many  Cafes,  a  true 
^efolution  and  Recompofition  are  practicable  ; 

'nd  as  Chemiftry  improves,  the  Bufineisof  Ana- 
yjis  and  Synth  efts  muff  likewife  improve. 

35.  But  let  it  be  obferved,  that  the  Power  ofx/;e 
dhemiftry  is  not  limited  to  the  Bufinefs  of 
lefolutions  and  Recompofitions  ;  it  can  produce  UJ^H  ' 
lumberlefs  EffeCts  without  going  to  this  ExaCt- 

:efs.  Thus  it  already  analyfes  and  recompofes,’ 

>r  feparates  and  mixes,  all  the  natural  and  ami- 
icial  Bodies,  in  its  own  ini perfeCt  manner.  And 
bus  it  has  furnifhed  us  with  all  Chemical  Me- 
iicines  *,  as  TinCtures,  Extrads,  Spirits,  Oils, 

Waters',  Effences,  CffV.  and  the  fe-veral  Commo- 
liries  of  Sugar,  Wine,  Alum,  Salt,  Pot-Alh, 
Vqua'Fortis,  Oil  of  Vitriol,  Soap,  Glals,  &c. 
sfr.  &c.  For  without  attempting  a  perfeCl  Se¬ 
rration,  or  Recompofition  of  the  chemical  Prim 
ipleSj  a  grols  Separation  or  Mixture  of  two  or 
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three  of  them  will  frequently  afford  very  ufeful 
Subfiances  *,  fo  that  Chemiitry,  tho*  it  remains 
imperfecft,  is  Hill  highly  ferviceable. 

Axioms  and  Canons. 

1.  We  learn  from  the  preceding  Enquiry,  that 
we  cannot  fafely  conclude  Bodies  to  have  been 
originally  compofed  of  the  fame  Principles,  into 
which  the  Fire  refolves  them*. 

2.  That,  as  the  Fire,  in  many  Cafes,  proves 
a  juft  Analyfer ;  and  refolves  Bodies  into  theiiS 
conftituent  Parts,  without  Alteration  *,  fo,  in 
others,  it  quite  perverts  and  changes  their  Na¬ 
ture  and  Properties ;  efpecially  by  fcorching  the 
Oil  of  the  Subject,  when  the  Subject  abound' 
with  Oil  f . 

3.  That  the  perfect  Regeneration  of  Bodies  car) 
only  take  place  in  fuch  Cafes,  where  the  Fire,  01 
other  Inftrument,  is  a  true  Analyfer  ;  without 
adding  any  extraneous  thing  of  its  own  •,  or  any 
way  altering  or  fubverting  the  nature  of  the  Part.] 
feparated 

4.  That  the  Bufinefs  of  Recompofition  is  tc 
be  diftinguifhed  into  three  kinds,  viz.  mineral 
vegetable,  and  animal,  differing  in  Degree  ofFa 
cility  ;  the  mineral  kind  being  the  eafieft  ;  anc 
therefore  to  be  firft  cultivated,  in  order  to  im] 
prove  Synthetical  Chemiftry,  and  render  it  mori 
advantageoufly  pra&icable  in  organical  Bodies  f). 

5.  That  Synthetical  Chemijlry  is  more  imperfed 
than  the  Analytical i  or  that  the  prefent  Chemiflr 
divides  natural  Bodies  more  perfectly  than  it  put 
them  together  again,  for  want  of  more  prope 

_ Ana 

*  See  $.111.  Exp.  I. 

f  See  Exp.  I.  See  alio  Left.  VIII.  Ext .  II. 

*  See  Exp.  I,  II,  III,  IV. 

fl  See  Exp.  I,  III ,  IVo 
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Analyfers  than  Fire  •,  and  more  fuitable  Methods 
and  Menftruums  than  are  hitherto  diicover’d*. 

6.  That  a  new  Compofition  is  ufually  made  in 
every  chemical  Refoiution.  Thus  when  Nitre  is 
feparated  into  an  acid  Spirit,  its  fixed  Salt  re¬ 
mains  compounded  with  the  Oil  of  Vitriol  ~h 
When  Mercury  is  Fparated  from  the  Sulphur  in 
Cinnabar,  the  Sulphur  remains  united  with  the 
Quick-Lime,  or  Iron-Filings  f.  When  Water  is 
feparated  from  Brandy,  the  Water  unites  with 
the  fixed  Salt ;  and  leaves  the  Spirit  to  float  fe- 
parate||.  And  this  appears  to  be  generally  the 
Cafe  ;  fo  that  the  Separation  is  made  by  fome  in¬ 
termediate  Body,  which  unites  with  one  part, 
and  not  with  the  other  of  the  Subjed**.  Whence 
we  are  directed  to  find  out  the  Mediums  of  Mix¬ 
ture  and  Re  compofition,  as  well  as  of  Separation, 
in  order  to  perfed  Analytical  and  Synthetical  Che - 
miftry. 

7.  That  Bodies  endowed  with  a  native  Spirit, 
are  hard  to  recompofe,  unlefs  this  Spirit  be  fome 
way  artificially  preferved  ft.  Thus  for  inftance. 
Seeds,  Roots,  Flowers,  £sfc.  may  be  dried  in  clofe 
Glafles,  with  blind  Heads,  fet  upon  a  gentle 
Sand-Heat ;  then  taking  the  Subjed  out,  and 
Fparating  its  Principles,  the  Oils  and  Salts  being 
afterwards  impregnated  with  the  native  Spirit  of 
the  Subjed,  remaining  in  the  Blind-Heads ;  fo 
as  thus  to  recompofe  the  whole  in  fome  tolerable 
Degree. 

8.  That  animal  Geliy  is  a  Mixture  of  all  the 
Principles  of  an  animal  Subjed,  viz.  much  Water, 

N  3  a 


*  See  the  preceding  Le<£ture,  pajfim* 
t  See  Exp.  I. 

f  See  Left.  VIII.  £*p.IIL 
II  See  Exp.  II. 

**  See  Exp.  I,  II,  III,  IV. 
tt  See  §  3  I,  &c. 
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a,  moderate  Proportion  of  Oil  and  Salt,  and  ^  little 

E  rth  *.  Whence  they  learn  the  phyfical  Caufe, 
why  Geliy  is  nutrimental  *,  why  animal  Subftances 
fo  much  abound  therewith  •,  its  Ufes  in  the  Body ; 
its  reftorative  Nature,  &c.  And  hence  we  have  a 
Foundation  for  the  natural  and  experimental  Hi- 
ftory  of  Gellies,  Size,  Glues,  &c  t. 

9.  That  the  Bufmefs  of  Analytical  Chemiftry. 
is  deficient,  which  ought  to  afford  the  Ruie  of 
operating  to  Synthetical  Chemiftry  f.  Ehus  mo  it 
of  the  Analytical  Operations  hitherto  performed, 
are  but  fuperficial  Attempts  to  enter  and  open  the 
Subftances  of  natural  Bodies  ;  for  which  purpqfe, 
in  feme  Cafes,  long  Digeitions,  repeated  Rever-j 
Iterations,  vaporous  Mixture,  exquifite  Triture,| 
continued  pufion,  fubtile  Precipitations,  &c.  arei 
required.  Whence  the  Improvement  of  Synthe¬ 
tical  Chemiftry  will  greatly  depend  upon  the  Im¬ 
provement  of  the  Analytical. 

1  o.  That  another  way  of  improving  Synthetical 
Chemiftry  is  carefully  to  obferve  what  Steps  Na¬ 
ture  takes  in  fupplying  and  re-uniting  the  Bodies 
iff  vegetable,  animal,  and  mineral  Subftances  j 
and  whether  there  be  any  real  Jnftances  of  Re¬ 
generation  in  Nature,  from  the  direct  Principle  I 
rhemfelves,  without  Addition  *,  or  whether  thn 
Addon  is  not  ufually  performed  by  iome  certain 
Affiftance  within  the  power  of  Art  to  procure 
and'  particularly  what  is  the  Office  of  the  Ait 
Water,  and  Fire,  in  bringing  about  this  natural 
Operation  )!,  in  the  way  of  F  r mentation,  Fulre-^ 
ja  FwP.\  Accretion ,  Futntwi 7,  and  the  general 

'Principles’  of  Motion  or  Life  **  *,  and  whethd 
•  ,  uv 


*  See  Exp  IV.  See  alfo  Left.  VI.  Exp.VU. 
•f  Sec  above  §.  i.8,  See  alio  Left  VI.  Exp.  VII. 

Sec  Left.  VIII.  and  the  prefent  f 
II  See  Exp.  I.  '  '  F. 

See  Left.  VII.  fajftnt.. 
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the  common  Elements  do  not  contribute  fomc 
part  of  their  Subftance,  as  well  as  Energy,  in  the 
Change*.  And  from  fuch  an  Enquiry,  con¬ 
ducted  in  the  regular  manner,  it  fhould  feem 
that  fome  capital  Canons  might  be  derived  for 
improving  this  grand  part  of  operative  Philo™ 
fophy. 

■■  -  .  ■  ■  '  ■■'■■■■  "  . . . 

,  *  See  the  preceding  Lectures  upon  the  Elements, 
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LECTURE  X. 

CONTAINING, 


The  Cur  at  ion  of  Vegetable  sy  or  the  Means 
of  preparing  and  fitting  vegetable  Sub¬ 
jects  for  various  Ufes ,  viz,.  Brewing,] 
Diftiliing,  Vinegar-making,  &c. 


The  Sub-  i.  II  T  E  are  now  proceeding  to  examine  into 
pch.  VV  the  Mature  of  Seminal  Vegetation, 

and  the  Curation  or  Prefervation  of  Vegetables, 
with  a  View  to  the  Improvement  of  Chemiliry, 
and  the  Arts  thereon  depending. 

Its  Extent.  2*  l  he  Subject  is  of  large  Extent,  and  if  duly 
profe cured,  might  tend  to  the  Enrichment  of  the 
prefent  Arts  *,  or  the  Difcovery  of  new  ones.  For 
on  regulating  the  Growth,  and  curing  of  Vegt- 
taffe  Productions,  “depends  the  Perfection  of 
Corn,  Wines,  Malt,  Bread,  Sugar,  Tobacco, 
Spice,  Drugs,  Simples,  Dying-Scuffs,  and  the 
like.  And  new  Difcovcries  either  in  Vegetation, 
or  Curation,  might  eafily  introduce  new  Trades-,] 
as  has  been  the  Gale  in  Sugar,  Tobacco  Wines, 
Spirits,  &c. 


The  Tro- 
(eedure. 


3-  By  Experiments  in  Vegetation,  we  here 
propoie  to  drew  the  Methods  of  regulating  or 
conducting  this  natural  Power  for  the  Service  of 
Arts-,  by  directing  it  to  aniwer  particular  Ends.c 
Thus  by  flopping  ihort  towards  the  beginning  of 
Vegetation  in  Barley,  we  procure  Malt  and  by 
permitting  the  Grapes  to  hang  ’till  they  grow 
not  only  ripe,  but  aim  off  dry,  upon  the  Vine, 
We  procure  rich  iWeet  Wines,  And  thus  we 

may 
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may  flop  Vegetation  at  any  Period,  or  continue 
it  longer  than  ordinary,  according  as  the  Occafions 
of  different  Arts  require. 

4.  By  Experiments  in  Curation  we  wou’d  lliewc«wffw 
the  Methods  of  colle&ing,  preparing,  and  (t-vhat. 
caring  vegetable  Commodities ;  fo  as  that  they 

may  long  remain  found,  pirfedt,  and  fit  for  Ser¬ 
vice.  And  thus  our  prefen t  Ledlure  will  confift 
of  two  Parts  j  the  one  relating  to  the  ways  of 
growing  Vegetables,  according  to  the  Ufes  for 
which  they  are  intended  ;  and  the  other  to  the 
gathering  and  preferving  them,  fo  as  to  have  them 
conftantly  ready  at  hand,  when  they  come  to  be 
required  in  ufe. 

5.  Our  firft  Experiment  therefore  is  calculated  The  zv- 
to  fhew  the  Method  of  flopping  the  natural  Pro-/^”  °ffh* 
cefs  of  Vegetation  in  the  Seed  ;  fo  as  to  prepare  ExVrt~ 
Grain,  Pulfe,  Nuts,  Mali,  and  Roots,  for  the*”*”* 
making  of  Beer,  Vinegar,  and  Spirits.  Our  le- 

cond  is  defigned  to  fhew  the  Method  of  curing 
both  fermented  and  unfermented  vegetable  Juices, 
fo  as  to  make  them  keep  found  and  good  for  fe¬ 
deral  Years.  Our  third  Experiment  tends  to  fhew 
:he  Method  of  curing  vegetable  Juices  by  Decoc¬ 
tion,  or  Infpiffation,  for  the  Service  of  Brewing 
ind  Diddling.  And  our  fourth  and  laft  Experi¬ 
ment  will  fhew  the  Method  of  curing  Yeafl,  the 
Flowers  of  Wine,  and  Wine-Lees,  for  the  Ser¬ 
vice  of  feveral  Arts.  Thefe  Experiments  now 
follow  in  order. 

Experiment  I. 

The  Method  of flopping  the  natural  Procefs  of  Vege¬ 
tation,  with  a  view  to  Malting ;  or  the  Prepa¬ 
ration  of  Grain,  Seeds,  Pulfe,  Nuts ,  Maft  and 
Roots,  for  the  making  of  Beers ,  Vinegars ,  and 
Spirits. 


6, 
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Malting.  We  plucked  up  a  parcel  of  Garden-Beans’ 
after  they  had  been  fuffer’d  to  lie  in  the  Ground 
a  bout,  fix  Weeks  in  the  Winter-Seafon  ;  and  found 
each  Bean  beginning  to  fplit,  or  feparate,  into 
its  two  Lobes ;  whilft  the  Radicle  was  fhot  out 
fome  Inches  downwards,  and  had  begun  to  take 
Root  in  the  Ground  *,  the  Plume  alfo,  which  be¬ 
comes  the  Stalk  of  the  Bean,  being  rifen  to  the 
height  of  two  Inches.  In  this  Rate  we  dried  a 
few  of  thefe  over  a  clear  Fire,  and  thus  found' 
them  turn’d  to  a  kind  of  Bean-Malt,  that  tatted; 
Iwcenfh,  bit  mealy  betwixt  the  Teeth,  and  dif- 
folv.d  freely  in  Warm  Water  ;  fo  as  to  afford  a 

Wort,  fit  for  fermenting,  with  Yeaft,  into  a  kind: 
6f  Beer  or  Ale* 

7.  This  Experiment  inftrudcs  us  in  the  ordinary 
Procefs  of  Malting  ;  which,  in  the  Cafe  of  Bar-j 
ley,  is  conformable  hereto  :  and  in  the  cafe  of 
Malting  Indian  Corn ,  is  the  Procefs  itfelf*. 

ThtTrocefs  8.  In  making  Malt  from  Barley,  the  ufual 
Method  is  to  fteep  the  Grain,  in  a  fufficient  quan¬ 
tity  of  Water,  for  two  or  three  Days,  ’till  it 
fwells,  becomes  plump,  fomewhat  tender,  and 
tinges  the  Water  of  a  bright  brown,  or  reddifli 
Colour.  Then  this  Water  being  drained  away, 
the  Barley  is  removed  from  the  fteeping  Cittern, 
to  a  Floor,  where  it  is  thrown  into  what  they  call 
the  iVel-Cmich  \  that  is,  an  even  heap,  riling  to 
the  height  of  about  two  foot.  In  this  Wet-CouM 
s  the  capital  part  of  the  Operation  is  performed  ;  , 
for  here  the  Barley  fpontaneoufiy  heats,  and  be¬ 
gins  to  grow,  exactly  in  the  fame  manner  as  ini 
our  prefent  Example  of  Beans ;  fhooting  out  firff  J 
the  Radicle )  and  if  futter’d  to  continue,  then  the  ! 
Plume ,  Spire ,  or  Blade.  But  the  Procefs  is  to  * 
be  ttopp  d  fhort  at  the  Eruption  of  the  Radicle ;  : 

otherwife  , 

*  See  below  §.  io.  See  alfo  fome  Experiments  :o  this  1 
purpoie  m  the  Vhilofohlcai  Tran  factions. 
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o.therwife  the  Malt  would  be  fpoiled.  The  way 
to  (top  it,  is  to  fpread  this  Wet-Couch  thin  over 
a  large  Floor,  and  keep  it  turning  pnce  in  four 
pr  five  Hours,  for  the  fpace  of  two  Days,  laying 
it  fomewhat  thicker  each  time.  After  this,  the 
Malt  is  again  thrown  in  a  large  Heap,  and  there 
fuffer’d  to  grow  fenfibly  hot  to  the  hand,  as  it 
ufually  will  in  twenty  or  thirty  Hours  time  *,  then 
being  fpread  abroad  again, and  cooled,  it  is  thrown 
upon  the  Kiln,  to  be  dried  crifp,without  fcorching. 

9.  And  this  is  the  general  Procefsof  Malting  Hotd  ma- 
wherein  almoft  every  Malfter  has  his  fecret  or naged  to 
particular  way  of  working.  But  to  render  the^^' 
Operation  perfect,  the  following  Cautions  mutt  5 
be  obferved:  (i.)  That  the  Barley  be  newly 
Ithrafhed,  or  at  leatt  newly  winnowed.  (2.)  That 
[it  be  not  mixed  or  made  up  of  different  Sorts. 

1(3.)  That  it  be  not  over-fteeped  in  the  Cittern* 

|6r  fo  long  as  to  make  it  foft.  (4.)  That  it  be 
[well  drained.  (5.)  That  it  be  carefully  looked 
[after  in  the  Wet-Couch,  fo  as  to  flop  the  firft 
[Tendency  of  the  Blade  to  fhooting.  (6.)  Another 
[Caution  is,  to  turn  the  Wet-Couch  infide  outer- 
Imott,  if  the  Barley  comes >  that  is,  fhoots  more  in 
[the  middle  than  on  the  fides.  (7*)  To  keep  it 
[duly  turning  after  it  is  out  of  the  Wet-Couch. 

|(8.)  To  give  it  the  proper  heating  in  the  dry 
[Heap.  (9.)  To  dry  and  crifp  it  throughly  upon 
|  the  Kiln,  but  without  a  fierce  Fire  ;  io  as  to  be 
] feveral  Days  in  drying  a  Kiln  of  Pale  Malt.  And 
[if  thefe  Directions' be  carefully  obferved,  the 
[Malt  will  always  be  good. 

I  1 10.  The  Method  of  Malting  Indian  Corn ,  or 
|  Virginia  Wheat ,  is  much  lefs  laborious.  For  if 
[this  Corn  be  buried  two  or  three  Inches  deep  in 
[the  Earth,  and  covered  with  the  loofe  Mould, 

[dug  up  to  make  room  for  it  in  ten  or  twelve 

|  Pays  time  the  Corn  will  fprout,  and  appear  like 

I  i>  .  •  '  a 
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a  green  Field  ;  at  which  time  being  taken  up, 
and  wafhed  or  fanned  from  its  Dirt,  it  is  imme¬ 
diately  committed  to  the  Kiln,  and  by  this  means 
it  becomes  good  Malt,  exactly  as  Beans,  fo  treated, 
would  do. 

ii.  It  is  obfervable  of  this  Corn,  that  both 
its  Root  and  Blade  muft  ihoot  to  a  confiderable 
length,  before  it  will  make  Malt.  And  perhaps 
this  is  the  Cafe  in  all  large-bodied  Grain  and. 
Nuts*.  \ 

Extended.  1 2.  It  might  be  of  fervice  to  transfer  thiseafy 
Experiment  to  the  making  of  Malt  from  Barley, 
Rice,  and  the  other  fmall  Grains  and  Seeds  *,  but 
the  Attempt  may  be  attended  with  Difficulties  ; 
becaufe  in  the  making  of  Malt,  the  Barky  mulls 
only  be  fuffer’d  to  grow  in  its  Root,  and  not  in 
the  Blade;  whence  it  would  be  difficult,  at  firft,  to 
hit  the  exad  time  for  taking  it  out  of  the  Ground. 
And,  again,  as  the  Grain  is  fo  fmall,  it  might 
prove  troublefome  to  feparate  it  from  the  Earth 
or  Mould.  However,  the  thing  may  deferve  to 
be  tried  *f\ 

its  zfefo,  It  is  a  Confideration  of  a  higher  nature  to 

and  End.  determine  the  phyfical  Effect  procured  by  Malt¬ 
ing  ;  and  whether  the  End  may  not  be  obtained 
by  cheaper  and  lefs  laborious  means.  The  phy¬ 
fical  difference  betwixt  malted  and  unmalted  Corn 
appears  to  be  the  Produ&ion,  or  Extrication,  of 
a  fwect  faccharine  Subfiance  in  the  Malt,  which 
is  wanting  under  that  form  in  the  Corn.  Andie 
is  this  fweet  Suhffance  alone,  which  we  require 

in 

*  It  may  be  worth  trying,  whether  the  fame  Piocefs  is 
not,  with  due  Care,  applicable  to  the  Malting  of  Turnips, 
Potatoes,  Carrots,  Parihips,  &e. 

f  And  polfibiy  lome  Contrivance  might  be  found,  by  the 
means  of  large  Hair-Ciorhs,  or  other  wife,  to  incloietheGrain, 
io  that  the  loofe  Earth  fhould  not  mix  among  it;  and  at  the 
i^me  time  an  opportunity  be  afforded,  of  commodicully  ex¬ 
amining  how  far  the  Barley  is  corns  a;  any  time  after  lying,  jjj 
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m  Malt,  for  the  making  of  Beer,  Ale,  Vinegar, 
and  inflammable  Spirits*.  But  even  unmalted 
Corn,  duly  treated,  may  be  made  to  afford  Beer, 
Ale,  Vinegar,  and  Spirits  ;  this,  therefore, 
intimate  to  us  a  way  of  making  fuch  Liquors, 
without  the  formal  Extrication  of  any  remarkably 
fweet  faccharine  Subftance.  And  according  to 
fome  Trials  we  have  made,  unmalted  Corn  af¬ 
fords  half  the  quantity  of  inflammable  Spirit  by 
Fermentation  and  Diftillation  ;  as  the  fame  Corn 
would  do  when  malted.  And  fuppofe  that  un¬ 
malted.  Corn  were  to  be  made  into  a  kind  of 
)r  Pafle,  fermented  with  f  eafi,  as  is 
ufual  for  Bread,  and  then  baked;  wou’d  not  this 
be  a  cheap  Subfl itute  for  Malting  f  ?  At  lead,  it 
ieferves  to  be  tried,  how  much  Beer,  Ale,  Vi- 
negar,  and  Spirit,  might  be  procured  this  way, 
:ornpared  with  that  other  of  Malting. 

■  *4-  On  the  other  hand,  if  only  a  fweet  faccha- 
■ine  Subfiance  be  required  in  Malt,  are  there  not 
rheaper  and  eafier  ways  of  procuring  it  than  by 
Waiting  ?  Do  not  many  Trees  afford  fuch  a  Sac¬ 
charine. Juice,  by  Tapping  in  the  Spring,  with- 
>ut  prejudicing  the  Trees?  Is  not  young  green 
rorn  itfelf  remarkably  fweet ;  and  does  not  this 
weet  Juice  enter  the  Compofition  of  the  Ear, 
nd  there  remain  fixed,  or  almoft  loft  in  a  fac- 
harine  Form,  ’till  recover’d  by  Malting?  Here 
s  a  Door  open’d  for  explaining  the  Nature  of 
>weetnefs,  and  deducing  the  particular  Hiflory 
Sugar ;  which  is  a  Work,  that,  for  its  Ufeful- 
$  in  Trades,  and  ordinary  Life,  we  wifh  were 
xtant.  And  ’till  fome  considerable  Progrefs  is 
^adein  a  Work  of  this  kind,  the  Arc  of  Malting, 

_ _  and 


*  Sec  Left  VII.  Exp.  I,  JI,  IV. 

t  They  are  iaid  to  brew  after  this  manner  in  fome  Coun~ 


*190  Lecture  the  Tenth. 

and  all  thofe  that  depend  upon  it,  will  not  arrive 

ar  perfe&ion.  .  & 

15.  Thofe,  who  are  difpofed  to  go  upon  the 
Enquiry,  may  pleafe  to  compare  the  Art  of 
Starch-making  with  that  of  Malting  *,  and  par¬ 
ticularly  try  whether  fome  confiderable  LJles 
might  not  be  made  of  the  Ref ufe  Liquors  pro¬ 
duced  in  both  Arts.  The  high-coloured  Liquor 
drained  away  from  the  Barley  in  the  fteeping  Ci- 
flern  is  a  vegetable  Tincture,  that  might,  if  not 
by  itfelf,  yet  by  being  ufed  inftead  of  Water  rc 
ground  Malt,  be  worth  fermenting  and  diftilling 
for  Spirit :  and  the  Starch-makers  refufe  Li  quod 
have  been  obferved  to  contain  a  quantity  of  in¬ 
flammable  Spirit. 

16.  Our  prefent  Experiment  may  in  this  re- 

fpe<ffc  be  made  general,  that  it  fhews  us  there  ar< 
different  times  of  flopping,  or  preventing,  th< 
farther  Growth  of  Vegetables,  for  the  Service  0 
Arts.  And  this  Do&rine  may  be  extended  t< 
the  forming  a  Set  of  general  Rules,  fpr  gathering 
the  different  Parts  of  Plants,  at  different  Seaton 
of  the  Year,  for  different  Ufes,  L  'xw 

lifts.  17.  Thus  Roots,  for  inftance,  to  be  had  p ef 

feCl,  fhou’d  be  gather’d  and  dry’d  in  the  Spring 
before  the  Leaves  are  formed  ;  Leaves  fhould  b 
gather’d  when  they  are  fully  open’d,  but  befor 
the  Flowers  appear ;  Flowers  when  they  are  nc 
fully  open’d  ;  and  fome,  as  red  Rofes,  in  the  Buc 
Seeds  are  to  be  gather’d  when  full  ripe,  and  b< 
ginning  to  dry,  before  they  fall  fpontaneoufly 
and  Trees  are  generally  beft  felPd  and  flaw’d  fc 
their  Bark  in  the  Beginning  of  the  Spring.  Bi 
all  this  is  to  be  underflood  of  the  common  Uf 
of  the  Subjects  *,  for  there  are  many  par  tic  u  k 
Occafions,  which  require  them  immature.  T-  h 

Buckthorn-Berries  fliou’d  be  ripe  gather’d,  K 

makir 
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rcaking  the  Syrup  *,  but  unripe,  for  making  the 
Winter’s  Colour  called  Sap-Green. 

Exp  E  RIM  ENT  II. 

f  Method  of  curing  both  unfermented  and  fermented 

vegetable  Juices . 

18.  (1.)  We  melted  Brimftone  in  an  Iron  Matching 
,adle,  and  dipping  flips  of  coarfe  linnen  Cloth or  F.umi ~ 
lerein,  thus  made  what  the  Wine-Coopers  com- **!*/• 
ionly  call  Match.  (2.)  We  took  a  flip  of  this/L. 
latch,  and  fetting  one  end  thereof  on  fire,  put 
into  the  Bung-hole  of  a  Cask,  which  being  at 
rft  loofely  flopped,  fuffer’d  the  Match  to  burn 

Irly  out.  Then  the  Bung  being  driven  in  tight, 
fet  the  Cask  a  fide  for  an  hour  or  two  ;  and 
nd  that  this  Operation  communicates  a  vio- 
:ly  pungent  and  fuffocating  Scent  to  the  Cask, 
h  a  confiderable  Degree  of  Acidity,  which  is 
Gas  and  acid  Spirit  of  the  Sulphur.  We  now 
id  the  Cask  with  a  very  fmall  Wine,  which 
fcarce  finiflied  its  Fermentation  \  and  bunging 
own  tight,  we  put  in  a  proper  place  to  clarify.0 
9.  This  is  the  common  Method  of  matching 
ks  for  Wines,  but  particularly  for  Stums.  It 
n  ufeful  Experiment,  for  poor  Wines  cou’d 
’ce  be  kepc  potable  a  few  Months  without  it ; 
coo’d  Stums  be  prepared  in  large  quantities 
any  other  Method  commonly  known. 

!o,  By  Stum*  we  underhand  the  unfermented  stum 
ce  of  the  Grape,  feveral  times  rack’d,  and»£*** 

Wn  from  its  Sediment ;  the  Cask  being  every 
e  thus  fumigated  with  Brimftone,  to  prevent 
1  Liquor  from  fermenting,  as  it  wou’d  other* 
fe  readily  do,  and  fo  become  Wine.  *Tis  the 
'me  of  the  burning  Sulphur  thus  flops  all  Ten¬ 
ney  to  Fermentation,  and  continues  the  natural 
ice  of  the  Grape,  in.  a  fweet  ftate,  fit  to  be  rea¬ 
dily 
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dily  mixed  with  Wines  inftead  of  Sugar ;  fc 
which  purpofe  it  is  very  much  ufed  in  Hollam 
and  other  Countries  *,  as  alfo  for  giving  a  ne 
Fret,  or  Brisknefs,  to  decayed  Wines :  io  th;j 
very  large  Quantities  of  this  Stum  are  annual]; 
imported  to  all  parts  along  with  the  Forcig 
Wines.  And  after  the  fame  manner  a  Stum 
prepared  in  England  from  the  Juice  of  Apple 
which  ferves  the  ordinary  purpofes  of  the  Win 
Cooper. 

intonveni-  2  i .  The  principal  Inconveniences  in  this 
ences  of  thod  of  matching  the  Cask,  are  thefe  *,  (i.)  th: 
Matching,  it  communicates  a  naufeous  fulphureous  Tafte  ar 
Smell  to  the  Wine  ;  and  (2.)  is  not  applicable  t 
red  Stums,  or  red  Wines,  without  greatly  in 
pairing,  or  almoftdeftroying  their  Colour  •,  when* 
the  Stums  in  common  ufe  are  always  white,  tl 
Produce  of  white  Grapes.  And  becaufe  this  M< 
thod  of  Matching  does  not  fuit  with  red  Wines 
hence  it  is,  that  all  red  Wines  are  ufually  dole! 
with  Brandy,  in  order  to  preferve  them.  An 
for  Wines  in  general,  it  might  very  well  fuffit 
to  burn  a  little  Spirit  of  Wine  in  the  Cask  •,  an 
if  they  want  Strength,  or  Spirit,  to  preferve  thei 
found,  to  add  Brandy,  or  Spirit  of  Wine,  pre 
portionably.  By  which  means  they  may  be  pr< 
ferved  without  any  naufeous  Smell,  or  Tafti 
which  always  attend  the  way  of  matching  ;  th< 
matched  Wines  lofe  of  their  fulphureous  Taf 
and  Odour  by  long  keeping.  But  for  Stum 
there  is  no  other  way  commonly  known  and  pra< 
tiled,  to  preferve  them,  but  by  ufing  the  Fum< 
of  Sulphur. 

The  Ex-  22.  The  Experiment  however  is  almoft  g°n< 
ra^’  an<^  ma^  tC>  advantaSe  applied  in  theca 
exten  e  .  all  fermented  Liquors,  and  again  to  unfermente 

vegetable  Juices  ;  luch  as  thoie  of  Citsons,  Quif 
ces.  Oranges,  &V.  which  it  prevents  from  rur 
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ning  into  Fermentation,  or  Putrefadion.  And 
this  EfFed  it  chiefly  feems  to  have,  by  ftiffening 
the  Air,  or  adding  to  its  natural  Elafticity 
For  as  all  vinous  Fermentation  is  found  to  gene¬ 
rate  Air  ;  fo  the  burning  of  Sulphur,  is  found  to 
ftiffen  or  deftroy  Air. .  And  hence  it  feems  to  be, 
that  the  F  ume  of  burning  Brimftone  readily  checks 
the  Fermentation  of  Liquors  ;  fo  that  if  a  Cask, 
by  fretting  or  fermenting,  appears  ready  to  burft 
its  FIoops,  a  Difh  of  burning  Brimftone  held  under 
it,  will  loon  quell  the  Motion  :  which  is  one  known 
Method  of  checking  or  fupprefling  vinous  Fer¬ 
mentation. 


Experiment  III. 

The  Method  of  Curing  vegetable  Juices  by  Decofim, 

or  Infpijjation. 

23.  We  made  an  Infufion  of  Malt,  in  the  com-  Wort  in- 
mon  manner  of  Wort,  for  Beer,  or  Ale  ;  then  fitted. 
letting  it  ftand  to  clarify,  we  decanted  the  clear, 

and  boiled  it  over  a  foft  Fire,  to  the  Confidence 
of  Treacle :  in  which  date  it  will  long  keep  found, 
or  fit  for  the  making  of  Beer,  Vinegar,  or  inflam¬ 
mable  Spirit. 

24.  1  his  Experiment  fliews  us  a  general  way  of  The  Expe- 
reducing  fermentable  Subjeds  to  a  lmall  Compafs ; riment  **- 
and  offecuring  them  againft  external  Injuries.  And  tended- 
thus  a  kind  of  Treacle  from  Malt  might  be  pro¬ 
cured  in  cheap  Years,  for  the  fer vice  of  the  Vinegar- 
maker,  the  Brewer,  and  Diftiller.  The  Method 

is  likewife  applicable  to  any  other  fweet  or  fac- 
charine  Juice  ;  as  that  of  Grapes,  the  Tappings 
of  Trees, .and  the  fermentable  Juices  of  Summer- 
Fruits  ;  and  certain  lweet  Roots,  as  Parfnips,  &c. 

[M]  25, 

*  Sec  Mr.  Hale's  VegetaUt  Statkks, 
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25.  Thefe  infpiffatcd  Juices,  if  not  boiled  toe 
high,  or  fcorched  in  the  Operation,  are  eafily 
brought  back  to,  a  true  degree  of  thinnefs  witi 
Water,  and  fermented  in  the  fame  manner,  anc 
for  the  fame  purpofes,  as  they  might  have  beer 
before  they  were  boiled.  So  that  Beer,  Vinegar, 
or  Spirits,  may  be  thus  commodioufty  procured, 
even  in  hot  Climates.  Whence  it  fhould  feem. 
that  Brewers  and  Diltillers  might  reap  fome  ad¬ 
vantage,  by  a  prudent  Ufe  of  this  Expedient. 

26.  The  Wine-Merchants  might  thus  order  the 
Juice  of  Grapes,  or  Stum,  to  be  bailed  down  ir 
Wine-Countries;  and  fo  left  fit  to  be  reduced,  by 
Water,  and  fermented  into  Wines  in  others.  Anc 
for  this  purpofe,  the  poorer  Vintages  might  ferve.; 
as  well  as  the  rich  ;  excepting  only  that  the  Rob 
when  reduced  by  Water,  would  not  afford  fc 
much  Wine,  as  the  thicker  or  richer  Juices.  Bui 
the  Operation  muft  be  performed  withconfiderabk 
exa&nefs,  to  make  it  fucceed*  fo  as  to  product 
artificial  Wines,  perfectly  like  the  natural. 

27.  This  Procefs  alfo  feems  applicable  to  Hops 
which  may  be  thus,  in  cheap  Years,  made  into  < 
kind  of  Extract,  without  any  lofs  of  their  valua¬ 
ble  Parts ;  whereby  the  numerous  Contingencies 
attending  that  Commodity,  might  in  good  mea- 
fure  be  prevented.  But  there  would  here  be  dan¬ 
ger  of  Fraud ;  becaufe  the  Extract  of  Gentian] 
Centaury,  or  other  bitter,  ftomachic  Vegetabk 
might  be  mixed  with  the  Extradt  of  Hops,  fo  a; 
not  to  be  eafily  difcovePd.  Tho’  perhaps  this 
Inconvenience  is  not  greater  than  that  generally 
fuffer’d  already ;  for  many,  no  doubt,  are  wel. 
.allured  by  experience,  that  the  Extract  of  Gentian 
is  a  wholefome  Bitter,  which  will  very  well  fupply! 
the  place  ol  Hops  in  Brewing. 

28.  It  alio  is  a  Procefs  fomewhat  of  this  kind, 
that  they  frequently  pra&tfc  in  Wine-Countr* 
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viz.  either  by  fuffering  the  Grapes  to  grow  al- 
mod  dry  upon  the  Vine  ;  or  elfe  to  boil  down 
their  Juice,  ’till  it  becomes  fufficiently  thick  to 
afford  fuch  rich  Wines,  as  Canary,  or  Frontignaa 
whole  Strength  may  be  readily  imitated  by  ad¬ 
ding  a  lels  Proportion  of  Water  to  the  Rob,  or 
boiled  down  Juice  of  Grapes,  in  the  manner 
above  explained  *. 

29.  Before  we  quit  this  Procefs,  we  would  re¬ 
commend  its  trial  upon  the  Juice,  that  may  be 
eafily  expreffed  from  a  vegetable  Subjed  com¬ 
monly  thrown  away  as  ufelefs:  we  mean  the 
Shells  of  green  Peafe  ;  which  by  being  barely 
boiled  in  Water,  communicate  a  faccharine  Sweet- 
nefs  thereto  ;  lo  that  the  Liquor  has  been  made 
into  tolerable  Drink,  and  a  good  Spirit. 

Experiment  IV. 

A  Method  of  curing  Ye  aft,  the  Flower  cf  TVine,  and 
(Vine- Lees  *,  for  the  Service  of  Dift  tiling ,  Wine - 
making ,  Vinegar -making,  &c. 

30.  We  took  a  quantity  of  common  Ale-Yeaft,  reaft  cured 
and  putting  it  into  a  clofe  Canvas  Bag,  gently 
fqueezed  out  the  Moilture  in  a  Screw-Prefs,  ’tilr  ™  ’ 
the  remaining  Matter  was  left  as  hard  as  Clay ; 

in  which  Hate,  being  clofe  packed  in  a  tight 
Cask,  and  well  fecurecl  from  the  Air,  it  will  keep 
Irefh  and  found  for  feveral  Months,  as  has  been 
often  experienced. 

3 1.  This  is  an  Experiment  of confiderable  Ufe  ugeSo 
to  Brewers  and  Oilfillers,  who  in  England ,  tho* 
they  employ  very  large  quantities  of  Yealt,  feem 

to  have  no  good  Method  of  prefer ving  it,  or  rai¬ 
ling  Nurftries  thereof ;  whereby  they  fullain  a 
confiderable  Lofs.  Whereas  the  Brewers  in  Flan¬ 
ders  make  a  great  Profit,  by  fupplying  the  Malt- 

[M  2]  Diftillers 
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Diftillers  of  Holland  with  Yeaft,  which  is  render’d 
kiting  and  fit  for  Carriage,  after  the  manner  of 
our  prefent  Experiment. 

The  Ex-  32.  The  fame  Method  is  practicable  to  much 
priment  greater  advantage  in  the  Yeaft  of  Wine  and 
extended.  Wine-Lees  *,  if  they  cou’d  be  imported  into  Eng¬ 
land .  For  by  this  means  we  might  eafily  imi¬ 

tate  the  Wines  and  Brandies  of  foreign  Growths: 
the  Lees  and  Yeaft  of  Wine  readily  affording  an 
effential  Oil,  by  Diftillation;  a  fmall  Proportion 
whereof  will  flavour  a  large  one  of  Wine  or 
Brandy.  But  a  fhorter  and  more  perfect  way  is 
to  let  any  taftelefs,  or  other  proper  Wine,  fret 
or  ftand,  for  fome  time,  upon  fuch  Lees,  or  Wine- 
Yeaft,  whereby  it  will  to  great  advantage  acquire 
the  natural  Tafte  and  Flavour  of  the  Wine, 
whereto  the  Lee,  or  Yeaft,  belonged. 

Terfel.  33 .  Thus  we  have  given  a  few  Examples  of 
what™*  Ve&eta^e  Curati°n->  whereon  the  Improvement  of 
feveral  Arts  depends :  We  cannot  go  through  all 
the  Species  of  it,  which  would  be  an  immenfe 
Labour. ;  nor  are  Men  hitherto  arrived  at  the 
perfect  Method  of  preferving  Vegetables  in  their 
natural  Form,  with  their  Colours,  Odours,  and 
all  the  fenfible  Qualities,  for  any  number  of  Years. 
Yet  fomething  confiderable  might  be  done  in  this 
way,  by  proper  Application.  Fruits  may  long 
be  preferved  frefh  in  Spirit  of  Wine,  firft  well 
iaturated  with  the  Skins  and  tinging  parts  of  the 
Fruit.  And  many  of  them  may  be  tolerably 
preferved  in  perfectly  fermented  Liquors,  which 
generate  no  more  Air.  The  more  lolid  kinds  of 
Subftances  may  be  coromodioufly  cured,  by 
gentle  drying  them  in  the  Sun,  Shade,  or  other 
flack  Heat.  ThusPeafe,  or  Beans,  being  dried 
young  in  a  flack  Oven,  in  their  proper  Seaton, ; 
may  be  boil’d  green  and  tender,  in  the  Winter, 
almoft  like  thofe  new  gather’d*  Certain  ways  of 

pre* 
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preferving  Fruits,  and  other  vegetable  Subjects, 
both  in  a  dry  and  moift  form,  with  Sugar,  are 
now  generally  known  :  But  there  are  fome  ex¬ 
traordinary  means  of  curing  feveral  kinds  of  Bo¬ 
dies  referved  as  Secrets  by  Artifts.  Tho’  even 
thefe  might  be  exceeded,  if  we  had  a  thorough 
Knowledge  of  the  prelent  Subject;  which  might 
alfo  be  extended  to  the  animal  Kingdom,  under 
the  Name  of  Animal  Curation ,  the  compleat  Art 
whereof,  would  prove  highly  ufeful  at  Sea. 

Axioms  and  Canons. 

1.  We  learn  from  the  preceding  Enquiry, 
that  Men  have  power  to  flop  the  Courfe  of  Na¬ 
ture  in  Vegetation,  fo  as  to  make  this  Principle 
anfwer  their  own  particular  Ends  and  Defigns ; 
whence  Arts  may  receive  confiderable  Improve¬ 
ments*. 

2.  That  the  Art  of  Malting  is  farther  improve- 
able  by  a  general  Acquaintance  with  the  Nature 
of  Vegetation,  vegetable  Juices,  the  Art  of  Fer¬ 
mentation,  and  the  Art  of  Sugars  7*. 

3.  That  the  Labour  and  Expence  attending 
the  Art  of  Malting,  may,  in  fome  meafure,  be 
faved  by  procuring  and  fcparating  the  fweet  Juices 
of  Vegetables,  as  Nature  affords  them  *,  or  by 
boiling  them  down  to  a  Treacly  or  Saccharine 
Subftadce  ||. 

4.  That  there  are  different  Sea fons  of  the  Year, 
peculiarly  fitted  to  the  collecting  or  procuring  of 
thefe  Juices,  and  all  other  vegetable  plotters  •,  ac¬ 
cording  as  they  are  required  ripe  or  immature 
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5.  That  the  Fumes  of  burning  Sulphur  have  a 
great  anti-fermentative,  anti-corruptive,  or  pre- 
iervative  Power  upon  vegetable  Juices  *  ;  and  this 
without  rendring  the  Liquors  unwholefome  ;  tho’ 
the  Fume  is  difagreeable,  and  of  itfelf  fuffocative. 

6.  That  the  Fumes  of  burning  Sulphur  have  a 
Power  of  difcharging  the  Colour  of  red  Wines  -f  •, 
on  which  account  thefe  Fumes  are  ufually  em¬ 
ployed  for  the  Blanching  of  Silks,  Flannels,  Cdc. 

7.  That  Vegetable  Curation  chiefly  depends  up¬ 
on  the  Exclufion  of  the  Air,  and  all  fuperfluous 
Moifture  *,  and  this  either  fingly,  or  conjointly 

8.  That  Vegetable  Curation  is  the  keeping  of  all 
the  Principles  of  a  vegetable  Subject  together  un- 
deftroyed,  in  their  natural  Texture  or  Arrange^ 
ment  i(. 

9.  That  all  fweet  vegetable  Juices  may  be  pre- 
ferved  found  and  ferviceable  by  Infpiffation,  over 
a  loft  Fire  •,  fo  as  to  throw  off  their  fuperfluous 
aqueous  Parts,  and  leave  the  fweet  or  faccharine 
Subftance  behind,  in  a  date  fit  for  Fermentation, 
upon  the  addition  of  frefh  Water 

10.  That  feveral  bitter  vegetable  Juices,  ca¬ 
pable  of  aniwering  the  End  of  Hops  in  Brewing, 
may  be  infpiflated  by  the  Fire,  and  prefervedfor 
that  purpole  d'^. 

1 1 .  That  thole  extremely  corruptible  Subftan- 
ces,  Yeaft,  the  Flowers  of  Wine  and  Wine-Lees, 
may  be  preferved  found,  barely  by  freeing  them 
irom  their  fuptrfluous  Moilture,  and  fecuring 
them  from  the  external  Air,  and  too  great  Heat[|||. 

12, 
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12.  That  the  Bufinefs  of  Vegetable  Curation  may 
receive  great  Improvements  by  a  proper  chemical 
Enquiry,  made  with  a  direct  View  to  this  Sub- 
je&  *  from  whence  many  farther  advantages  are 
derivable  to  Arts  and  Trades,  particularly  to  the 
Sugar-Colonies  abroad,  to  Brewers,  Wine-ma¬ 
kers,  and  Diftillers  in  hot  Countries ;  and  that 
the  Enquiry  likewife  might  be  advantageoufly  ex¬ 
tended  to  Animal  Curation  *. 


*  Sec  ExP.  IV. 
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LECTURE  XI. 

CONTAINING, 

IV ays  of  illufirating  and  improving  the 
Arts  depending  upon  Vegetable  Feu  men- 
tation '■> particularly y  Brewing,  Diftilling, 
Vinegar-making,  &c. 


The  Sub-  i.TN  our  laft  Lecture  we  endeavour’d  to  fhew 
jec .  JL  the  Method  of  procuring  certain  vegetable 
Commodities,  and  preferving  them  uncorrupted, 
for  the  Service  of  Arts :  In  our  prefent,  we  fhall 
confider  fome  Ufes  of  thefe  Commodities,  when 
thus  preferved  *,  or  the  Ways  of  employing  them, 
fo  as  to  afford  various  Preparations  for  the  com¬ 
modious  carrying  on  of  Trade,  and  the  Bufmefs 
of  ordinary  Life. 

2.  As  our  Confideration  is  reflrain’d  to  the 
vegetable  Kingdom ;  the  Arts  that  will  chiefly 
come  before  us  at  prefent,  are  thofe  of  Wines, 
Sweets,  Malt-Liquors,  Vinegars,  and  Brandies ; 
mail  which  we  have  already  made  fome  prpgrefs* 
But  there  remains  much  behind,  for  the  Improve¬ 
ment  of  thefe  Arts;  which  lie  in  a  State,  far  from 

that  of  Simplicity,  whereon  their  Perfection 
feems  to  depend. 

3*  Thefe  Arts  we  fhal!  here  endeavour  to  im- 

four  dire£t  ExPer>ments:  The  firfi 
mems.  whereof  is  capital,  and  calculated  to  lhew  the 
Method  of  reducing  vegetable  Juices,  cured  by 

Decodtion, 
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Decoftion,  or  Infpiffation  *,  back  to  a  State  for 
affording  Vinegars,  Wines,  and  Brandies,  by 


Fermentation  ;  and  at  the  fame  time  to  exhibit  a 
new  Method  of  making  an  artificial  Mufi ,  or 
Slum,  as  good  as  the  natural  ;  and  fit  for  the  re- 
fermenting,  fretting,  improving,  and  making  of 
Wines,  Vinegars,  and  Spirits,  in  all  Countries. 

4.  The  fecond,  Experiment  will  exhibit  the  com¬ 
mon  Methods  of  forcing,  or  fining  down  fermen¬ 
ted  vinous  Liquors,  1q  as  to  render  them  expe- 
ditioufly  bright,  or  clear,  and  fit  for  Ufe. 

5.  The  third  Experiment  will  (hew  a  Method 
of  converting  White  Wines  into  Reds ;  and  of 
recovering,  or  improving,  the  Colour  of  decay’d 
red  Wines.  The  fourth ,  a  Method  of  concen¬ 
trating  Wines,  Vinegars,  or  Malt-Liquors,  for 
■Carriage,  or  Exportation. 

6.  The  fifth  will  fhew  a  Method  of  recovering 
pick’d  Wines ;  and  the  fixth  and  laft  will  fhew  a 
nore^  profitable  Method  than  that  commonly 
fed  in  England ,  of  fermenting  Malt  for  Diftil- 
ation,  or  the  Production  of  common  in  flam  ma¬ 
de  Spirits. 

Thefe  Experiments  now  follow  in  their  Order. 


Experiment  I. 

0  the  Method  of  reducing  vegetable  Juices , 
cured  by  Infpiffation ,  or  Decoffion ,  back  to  a 
State  fit  for  affording  Wines ,  Vinegar  s,  and  Bran¬ 
dies,  by  Fermentation  :  and  at  the  fame  time  to 
exhibit  a  Method  of  making  an  artificial  Mufi, 
or  Stum as  good  as  the  natural ;  fit  for  the  re- 
fermenting ,  fretting ,  improving ,  or  making  of 
wines.  Vinegars,  and  Spirits . 


wMHt0dVuree  P°r!S  0f  White  LumP  Su-  Artificial 
'  ■  whlch  had  been  well  cleanfed  of  its  Treacle ;  u«fi  fre. 

_  nnd^''"'' 
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and  melting  it  in  three  Quarts  of  fair  Water,  ad 
ded  in  the  boiling  half  an  Ounce  of  finely  pul 
verized  Rhenijh •  Tartar  *,  which  diffolved  with  t 
remarkable  Ebullition,  and  gave  a  grateful  Aci 
dity  to  the  Liquor.  Then  taking  the  VelTel  iron 
the  Fire,  and  fuffering  it  to  cool,  we  thus  pro^ 
cured  a  Muft ,  which  in  all  refpedts  refembles  th< 
natural  tart  and  fweet  Juice  of  a  white  flavour 
lefs  Grape  ;  when  that  Juice  is  well  purified,  anc 
often  racked  from  its  Sediment,  in  order  to  mak< 
Stum.  And  if  our  artificial  Muft  be  Hummed 
that  is  matched,  or  well  fumigated  with  burning 
Brimftone,  after  the  manner  fhewed  in  our  laf 
Lecture*,  it  thus  becomes  aperfedt  Stum  *,  whicl 
may  be  made  of  any  Flavour,  at  the  difcrecioi 
of  the  Artift. 

Bp*.  8.  This  Experiment  is  fo  pregnant,  that  i 

might  deferve  to  have  its  Ufes  explained  by  ar 
exprefs  Treatife  f.  It  affords  abundant  Inftruc 
tion  for  improving  the  Art  of  Sweets,  Stums 
Wines,  Vinegars,  and  Spirits  ;  it  likewife  afford 
forme  ufeful  Inftrudtions  about  the  nature  of  fwee 
and  tart  vegetable  Juices  *,  and  the  ways  of  imi 
toting,  them  by  Art.  But  thefe  particulars  wj 
can  only  juft  touch  upon  for  the  prefent. 

Th  Expe*  9*  The  Experiment  itfelf  was  form’d  upon  th 
riment  Analyfis  of  the  Juice  of  the  Grape  before  Fermen 
htvr  de-  tat}on  •  which  Juice,  to  the  Senfes,  appears  n< 
ucs  ■’  other  than  a  faccharine  Subftance  diffolved  ii 
Water,  with  the  addition  of  a  tartarous  Acid 
And  as  this  is  fully  confirmed  by  a  chemical  Re. 
folution  j  it  was  hence  eafy  to  expedl,  that  i 
Tartar,  which  is  the  natural  Salt  of  Wine,  or  o 
any  fweet  vegetable  Juice  fermented,  cou’d  b 
artificially  diffolved  in  a  proper  Mixture  of  Saga 
and  Water,  it  would  give  an  exadl  Refemblanc 
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>f  the  thing.  And  upon  trial  it  was  found,  that 
Tartar  might  be  thus  diffolved,  fo  as  to  com- 
nunicate  an  agreeable  Acidity  to  Sugar ;  and 
hus  to  imitate,  in  great  perfection,  the  natural 
weet  juices  of  Vegetables,  without  their  par- 
icular  Flavours :  and  hence  our  Experiment  dif- 
overs  to  us  the  Nature,  Ufe,  and  Perfection  of 
he  Art  of  Sweets. 

10.  By  a  Sweet  is  underftood  any  vegetable  a  Snttt 
nice,  whether  obtained  by  means  of  Sugar,  rvhut. 
taifins,  or  other  Foreign  or  Domeftick  Fruit, 
vhich  is  added  to  Wines,  with  a  defign  to  im¬ 
prove  them.  Whence  we  fee,  that  the  Art  of 
aveet-making  might  receive  a  high  degree  of 
mprovement,  by  ufing  pure  Sugar,  as  one  gene- 
>1  wholefome  Sweet,  inftead  of  thofe  infinite 
.fixtures  of  Honey,  Raifms,  Syrups,  Treacle, 
turn.  Cyder,  &c.  wherewith  the  Sweet-makers 
ipply  the  Wine-Coopers,  to  lengthen  out  or  a- 
lend  their  Wines.  For  pure  Sugar  being  added 
)  any  poor  Wine,  will  ferment  therewith ;  im- 
rove  it,  and  bring  it  to  a  proper  degree  of 
trength  and  Vinofity.  If  the  Wine  to  be  thus 
mended  is  tart  of  itfelf,  no  Tartar  fhould  be 
fded  to  the  Sugar  i  but  if  it  be  too  fweet,  or 
ifcious,  then  the  Addition  of  Tartar  is  proper. 

n.  The  prefent  Experiment  adds  no  lefs  Im- ExtiM 
rovement  to  the  Art  of  Stums  ;  which  Art  may 
erhaps  be  hence  brought  to  its  Perfection.  And 
ere  we  defire  the  Men  of  Bufmefs  would  duly 
:fl;Ct,  that  wherever  Sugars  go,  there  go  in  a 
’lid  f0™  Slums,  (Vines,  Vinegars ,  and  Brandies ; 
iat  is,  the  aCtual  Matter  out  of  which,  by  the 
are  addition  of  Water,  thefe  feveral  Commodi- 
«  may  be  readily  prepared.  For  it  is  bv  no 
leans  necefiary,  that  Sugars  fhould  be  imported 
1  exported  in  a  liquid  Form,  for  the  making 
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of  Scums,  Wines,  &c.  becaufe  it  is  fo  eafy  to  2 
the  Tartar  and  Water,  at  any  Port  they  arrive  a 
T*rtker  I2*  ® ir  E*Periment  alfo  points  out  the  v 
Ufet  in  the  of  p^rfetfting  the  Art  of  Wines ,  by  reducing  1 
Trade  of  component  Matter  thereof  to  a  fmall  Bulk  ;  a 
mnts'  oecafionally  bringing  it  back  with  Water  int< 
Mult,  in  any  Climate  ;  which  Muft  may 
there  tinged  of  any  Colour,  or  impregnated  w 
any  Flavour ;  fo  as  to  be  fermented  into  a  W 
of  any  Species,  or  Denomination.  Thus  ii 
few  Drops  of  the  effential  Oil  of  Nutmeg, 
Cinnamon,  were  to  be  rubbed  with  a  little  Sug 
or  into  a  kind  of  Elceofaccharum* ,  and  then  mb 
with  our  artificial  Muft,  or  Stum,  the  W 
made  of  it  would  have  a  very  grateful  Odour  a 
Flavour.  And  fo  if  an  effential  Oil  were  pi 
cured  from  the  Lees  of  any  particular  Wine,  a 
introduced  into  our  artificial  Stum,  after  the  fai 
manner,  the  artificial  Wine  wou’d  thus  have  t 
Odour  and  Flavour  of  the  natural  Wine  that 
forded  the  Lees*,  bating  for  the  Roughnefs,  Fir 
nefs,  or  Drynefs  given  by  the  Husk  and  Stbi 
For  an  artificial  Muft  has  no  Flavour,  or  C 
lour  of  its  own  ;  but  readily  receives,  and  l 
comes  impregnated  with  either  by  Art.  And  he 
far  this  Experiment  may  be  ufeful  in  teaching 
Method  of  making  a  rich  concentrated  Wir 
for  the  extemporaneous  Improvement  of  t 
poorer  Sorts,  or  for  making  a  ferviceable  ki 
of  extemporaneous  Wine,  barely  by  mixing  wi 
Water;  we  recommend  to  the  Trial  of  thofe  w, 
have  a  Talent  at  this  kind  of  Experiments. 

Anj  rme-  1 3.  The  Art  of  Vinegar -making  may  alfo  pc 
fibly  receive  a  high  Degree  of  Improvement,  \ 
means  of  the  prefent  Experiment;  as  it  affords 
a  Method  of  diffolving  Tartar  in  Water,  < 
which  the  whole  Art  of  Vinegar- making  feeins 

depen 
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spend.  For  there  are  many  phyfical  and  che- 
lical  Reafons  and  Experiments,  to  fliew  that 
inegar  is  no  more  than  a  particular  kind  of 
dd  tartar.  And  the  Art  of  making  Vinegar 
ou’d  then  be  perfett,  when  jt  could  readily,  or 
[tempo raneoufly,  prepare  and  concentrate  the 
ommodity  ;  lo  as  to  give  it  a  kind  of  folid  or 
infiftent  Form,  which  fhould  render  it  durable, 
ing  it  into  a  fmall  Bulk,  and  leave  it  fit  to  be 

duced  by  Water  into  a  fluid  Form,  for  ufe  in 
l  Climates. 

14.  Vve  plainly  fee,  that  the  original  compo- 
nt  Matter  of  Vinegar,  which  is  Sugar,  lies  in 
fmall  Bulk,  and  may  be  readily  converted  by 
rater,  Air,  and  Heat  into  Vinegar  *.  Sugar 
the  Aft  ot  Acetification  feems  wholly  converted 
Q  a  fluid  Tartar  ;  and  if  the  aqueous  Liquor 
feparated  from  Vinegar,  we  find  the  Vinegar 
hereby  render’d  the  ftronger  :  infomuch  that 
Vinegar  were  to  be  highly  concentrated  by 
gelation,  it  would  become  almoft  folid,  or 
md  of  aftual  Tartar.  Whence  the  Rule  is 
y,  that  in  order  to  make  an  almoft  folid  Vi- 
rar,  we  fhould  endeavour  to  diftolve  Tartar 
in  aqueous  Liquor.  Whence,  for  perfecting 
Art  of  Vinegar-making,  we  recommend 
diftolving  of  Tartar  largely  with  Sugar,  or 
eacle,  and  the  ft rongeft  Vinegar,  by  repeated 
bibitions,  Heat,  and  a  proper  Management. 

[>  We  proceed  to  ftiew  fome  Ufe  of  our  Ex-  In  thp  n. 
iment  in  the  Art  of  Diftillation ;  which  Art filiation  ' 
wife  might  pofiibly  arrive  at  Perfeftion  by  \t$°f  spirits, 
ins,  ’Tis  generally  known,  that  a  taftelels, 
ourlefs,  yet  perfectly  vinous  and  cheap  Spirit, 
be  grand  Defideratum  in  the  Art  of  Diftilling: 
v  Inch  a  Spirit  feems  eafily  procurable  from 
Stum,  made  highly  acid  by  the  addition  of 

Tartar, 


See  Lett.  VI.  Exp .  II. 
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Farther 

tr/et. 


Tartar,  and  fermented  ’till  that  Acidity  prev; 
as  it  foon  will  do,  fo  as  to  prove  a  true  Vinoj 
And  thus  a  highly  vinous,  yet  flavourlefs  Spi 
may  be  obtained  at  a  very  rcafonable  Charge 
a  Man  thoroughly  underftands  the  Art  of  I 
mentation.  And  fuch  a  Spirit  might  be  reac 
flavoured  and  converted  into  French  Brandy,  . 
rack,  or  any  other  kind  of  Spirit,  that  commc 
fells  for  a  much  greater  Price*. 

1 6.  Thefe  Particulars,  with  feveral  others  t 
might  be  mention’d,  hold  of  our  Experimen 
its  perfect  State  :  for  to  reduce  fweet  vegeta 
Juices  to  a  pure  white  Sugar,  without  any  F 
ticipation  of  Treacle,  is  an  extreamly  perfect 
ration ,  which  cofl  much  labour  before  it  1 
difcover’d.  But  now  the  thing  is  common, 
almoft  feem  to  negledl  it ;  at  leaft  do  not  enqi 
into  the  farther  Ufes  of  fo  capital  a  Difcove 
to  the  apparent  Detriment  of  the  Sugar-tfrc* 
and  the  Colonies  thereon  depending. 

17.  The  Curation  by  bare  Decodtion,  or 
fpiflation,  is  of  a  lower  Clafs,  tho’  that  ftill 
its  Ufes"f*,  for  even  Treacle  is  an  ufeful  Si 
fiance :  But  the  Rob  of  Malt,  as  we  fhew’d 
our  laft  Ledturej],  may  be  employed  for 
making  of  Beer,  Ale,  Vinegar,  and  Spirit 
all  Climates,  after  the  fame  manner  as  we  h 
mention  of  Sugar.  And  the  Perfedtion  of  t 
Curation  would  be,  to  reduce  all  fuch  Robs 
an  adlual  Sugar  ;  as  with  skill  we  apprehi 
might  be  done  to  advantage.  Tho’  as  fo 
Countries  and  Palates  prefer  Malt-Liquors,  a 
Corn-Spirits,  to  Wines  and  the  finefl  forei 
Brandies  ;  this  Art  of  Sugar-making  need  not 
univerfally  extended  to  Malt  and  Grain. 


*  See  hereafter  Led.  XII. 
■f  See  Left.X.  Exp.  Ill, 

n  ibid. 
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18.  Many  other  Ufes  are  derivable  to  Arts 
,m  natural  Philofophy,  from  our  prefent  Expe- 
lment  j  but  we  have  only  time  to  mention  one 
nore;  We  fee  that  Stums,  Wines,  Vinegars, 

•nd  mflammahle  Spirits,  of  all  forts*  may  be 
ommodioufly  obtained  by  its  means ;  we  now 
dd,  that  the  original  Matter  of  them  all  may  be 
educed  to  a  brown  thick  treacly,  or  other  co- 
our’d  Subftance,  whether  red,  yellow,  or  black; 
nd  exported  under  this  difguifed  Form  to  any 
jading  Part  of  the  World,  for  preparing  thefe 
■ommodities  there.  And  thus  the  Country  pof- 
s  d  or  Sugar,  might  advantageoufly  fupply  many 
:hers  with  matter  for  exercifing  of  feveral  Arts ; 

the  Production  of  Wines,  Beers,  Vinegars, 
id  Brandies.  And  in  the  fame  manner  mi^ht 
amdies  belupplied  with  an  artificial  Muft,  Scu°m, 

*  Hob  of  Grapes,  for  making  any  fort  of  Wine 
home,  with  much  greater  cafe  than  they  now 
ew  Beer:  for  the  expert  Artift  will  eafily  give 

proper  Flavour  and  Colour  of  any  Wine* 

•  this  artificial  Muft,  or  Rob  ;  fo  that  there 
ouid  be  nothing  more  required  at  home,  for 
e  making  it  into  Wine,  than  to  add  the  Water 
d  che  ProPer  Ferment  in  the  Cask. 


Experiment  II. 

>e  comnjon  Method  of  Forcing  or  Fining  down  fer~ 
™e}fed  vinous  Liquors ,  fo  as  to  render  them  ex - 
peatiioijly  bright,  or  clear ,  and  fit  for  Ufe . 

19*  took  an  Ounce  of  fine  Ifing-GIaft,^»* 
t  with  a  Hammer  into  Shreds,  and  diftblved 
ver  the  Fire,  by  boiling,  in  a  Pint  of  Water, 

,  .e  ^  ^became  a  ft  iff  Geliy  when  cold.  Some 
mis  Gdly  we  whisked  up  into  a  Froth,  with 


above  §.  1  2 ,  and  hereafter  Exp.  II [. 
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a  little  of  the  Wine  intended  to  be  fined  ;  the 
ftirred  it  well  among  the  reft  in  the  Cask,  ar 
bunged  it  down  tight.  By  which  means  tl 
Wine  will  ufually  become  bright  in  eight  or  t< 


Ufes. 


Rationale. 


•w.  ,®  4U  J  -*  $  oJK.  X  *  ~  w  |-  —  

enckTcf  thod  of  fining  Wines,  is  its  Slownefs  *,  as  not  h 


Days. 

20.  This  Method  is  beft  fuited  to  white  Wine? 
but  for  red  ones,  the  Wine-Coopers  common 
ufe  the  Whites  of  Eggs,  beat  up  to  a  Froth,  ai 
mixed  in  the  fame  manner  with  the  Wines.  Ai 
thefe  are  the  common  Methods  of  Forcing  at  pi 
fent  ufed  in  the  Wine-Bufinefs. 

21.  The  phyfical  Reafon  of  theExperimen 
this  ;  that  the  Bodies  here  employed  as  theForcin 
are  vifcous  or  glutinous*,  fo  as  to  entangle  the 
felves  among  the  flying  Lee,  or  light  Feculenci 
that  float  in  the  Wine*,  and  thus  forming  a  M 
fpecifically  heavier  than  the  Wine,  fink  thro 
Body  thereof,  like  a  Net,  carrying  all  theFo 
neis  it  meets  with  in  its  way  to  the  bottom, 
when  the  Wine  is  extremely  rich,  fo  that  its  f 
cific  Gravity  proves  greater  than  the  Mafs  forn 
of  the  Forcing ,  as  it  is  called,  and  the  Dregs, 
Lee;  this  Mafs  riles  upwards,  and  floats  on 
top  of  the  Wine,  in  which  Cafe  alfo  the  W 
will  draw  off  fine. 

22.  The  principal  Inconvenience  of  this? 

^  ^  t-FT-  •  •  .  O  1  _ A  ^  r,  1*1 


the  Me 
thod . 


ing  its  effect  in  lefs  than  a  Week,  or  fometii 


a  Fortnight,  according  as  the  Weather  proves 
vourable  or  unfavourable,  cloudy  or  deal,  wh 
or  calm  •,  which  appears  to  be  Matter  of  conn 
Obfervation.  But  the  Wine-Merchant  freque 
requires  a  Method  that  fhall  with  certainty  rn 
his  Wines  fit  for  tafting  in  a  few  hours.  An 
Method  of  this  kind  there  is,  but  kept  as  a  v 
able  Secret  in  a  few  hands.  Perhaps  it  dep( 
upon  the  prudent  ufe  of  a  tartarized  Spun 
Wine,  and  the  common  Forcing,  asAccefto 
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^long  with  Gypfuvti  or  coloured  Alabafter,  as  the 
Principal  ;  all  which  are  to  be  well  romaged,  or 
ftirred  together  in  the  Wine,  for  half  an  hour, 
before  it  is  fuffer’d  to  reft. 

2 3*  ffl  it  be  here  obfefved,  that  all  Wines,  Timng  not 
Malt  Liquors,  and  X  inegars,  which  are  well  a^ay^  ne- 
inade,  and  perfect  in  their  kind,  will  grow  fine"*^* 
of  themfelves,  barely  by  (landing  ;  fo  that  if  they 
do  not  thus  grow  fine  in  a  reafonabJe  time,  it  is 
a  fign  they  labour  under  fome  Difeafe ;  that  is, 
are  either  too  aqueous,  too  acid,  too  alkaline, 
tend  to  P utrefaClion,  or  the  like.  In  all  thefe 
Cafes,  which  may  be  properly  enough  called  the 
Bifedfis  of  Heines,  fuitable  Remedies  are  required, 

I  Wines  will  grow  ffeie.  ^  • 

1  enquire  particularly  into  the  Difeafes,  Difeafe s  of 
refpeftive  Cures,  in  fomented  Liquors, wine  hom 
prefent  Dc  fign  * :  only  we  muft  ob-  curt*' 
it  the  moft  general  Remedy  hitherto 
ar  all  the  Difeafes  of  Wines,  is  a  pru- 
of  tartarized  Spirit  of  Wine  ;  which 
uriches,  but  difpofes  all  ordinary  Wines 
ne.  But  Wines  well  prepared,  in  the 
bovx  mentioned,  from  artificial  Mufty 
to  no  Difeafes.  !  And  even  thole  ob- 
ie,  common  way  may  be  efte&ually  fe- 
ift  all  Difeafes  by  Congelation,  which 
their  fuperfiuous  Water,  without  pre- 
lei’r  vinous  parts  fa 

mmed  Milk  likewife  is  1  proper  For -TheUfe  f 
11  white  Wines,  Arracks,  and  final  1  MHk  ia 
t  improper  for  red  Wines  ;  beeiufe  it mne^ 
their  Colour.  Thus  if  a  few  Quarts 
nrned  Milk  be  put  to  a'  Hogfhead  of 

P^3  red' 


ft  See  the  Appendix  to  this  LeBursL 
p  &e  below  £xf  IV, 


’•  V1' 
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red  Wine,  it  will  loon  precipitate  the  greateft  pari 
of  the  red  Colour,  and  leave  the  Liquor  mud 
paler,  or  aim  oft  white.  Whence  this  Experi 
ment  fometimes  becomes  of  ufe  in  turning  prickh 
red  Wines  into  Whites;  where  a  fmall  Degree  o 
Acidity  is  not  fo  much  perceived.  And  on  thij 
Property  of  Milk  depends  that  other,  of  kit 
thereto,  whereby  it  whitens  Wines,  that  have  ac 
quired/  a  brown  Colour  from  the  Calk  ;  or  b 
hafty  Boiling,  before  they  were  fermented :  Foi 
in  thefe  Cafes,  the  addition  of,  a  little  fkimmeJ 
Milk,  will  alfo  precipitate  the  brown  Colour 
and  leave  the  Wines  almoft  limpid,  or  of  wha 
they  call  a  Water  Whitenefs  ;  which  is  much  cc 
veted  abroad  in  white  Wines*  as  well  as  in  Brar 
dies. 

1 

*  ; 

Experiment  III. 

A  Method  of  converting  White  Wines  into  Reds 
and  of  recovering  the  Colour  to  decay'd  red  Wines.' 

white  26.  We  put  four  Ounces  of  what  is  common! 
wine  called  ' Turnfol  Rags ,  into  an  earthen  Veil'd,  an 
cr°ejUr  ^  poured  upon  them  a  Pint  of  boiling  Water;  the 
covering  the  Veftel  clofe,  and  differing  it  to  coo 
we  afterwards  ftrained  off  the  Liquor,  which  w 
found  of  a  very  deep  red  Colour,  inclining  t 
purple  ;  fo  that  a  fmall  proportion  hereof  wou’ 
give  a  beautiful  bright  red  to  a  large  proportio 
of  white  Wine,  mix’d  therewith. 

The  Ex -  27.  ThisTin&ure  might  be  mixed  with  Brand} 

yeriment  Qr  made  into  a  Syrup  with  Sugir,  for  keeping 
improved,  t|ie  ufuaj  way  with  the  Wine-Coopers  ar. 

Vintners  is  to  infufe  the  Rags  cold  in  Wine,  ft 
a  N  ight  or  more,  and  then  wring  them  with  the! 
hands.  But  the  Inconvenience  of  this  Methc 
is,  that  it  gives  the  Wine  a  difagreeable  Taft 
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or  what  is  vulgarly  called  the  Taft e  of  a  Rag: 
whence  the  Wines  thus  coloured  iifualJy  pafs  a- 
mong  the  Judges  for  preffed  Wines ;  which  have 
all  this  Tafte  from  the  Canvas  Rags,  wherein  the 
Lees  are  preffed. 

28.  Tne  way  of  infufing  the  Rags  in  boiling 
Water,  is  not  attended  with  this  Inconvenience  ; 
but  then  it  loads  the  Tinrdture  with'Water,  which 
may  prove  prejudicial  to  the  Wine;  or  if  made 
into  a  Syrup,  or  mixed  with  Brandy,  the'Colour 
is  thus  diluted,  or  .weaken’d  ;  fo  that  a  large 
quantity  of  thefe  additional  Ingredients  comes  to 
be  ufediwith  a  fmall  one  ofxhre  Colour,  which  a- 
one  is  the  Thing  required. 

29.  'Hence  the  Bufmefsof  colouring  Winesred,  inconvmU 
s  attended  with  confiderable  Inconveniencies,  q  encies., 
hofe  Countries  that  do  not  afford  the  tinging 
rrape\  which  -yields  a f Blood-red  Juice,  where¬ 
with  the  Wines  of  Fmnce  are  often  ftained.  In 

lefect  of  this,  they  fometimes  ufe  the  "Juice  of 
ilder-B  tries,  and  fometimes  Logwood  at  Oporto ; 

/hen  their  Wines  are  not  naturally  red  enough  ; 
or  this  Colour,  fffeems,  they  muff  have,  to  make 
hem  faleable. 

30.  ‘  The  Colour  afforded  by  our  prefent  Fx- Remedied. 
eriment  is  not  properly  the  Port ,  but  the  Bonr- 
eaux-Red ,  that  does  not  fo  well  fuit  with  Port - 

Vines Whence  the  Foreign  Coopers  are  often 
iftrefled  for  want  of  a  proper  Colouring  to  their 
-d  Wines  in  bad  Years.  We  wan'd,  therefore* 
commend  to  them  the  Ufe  of  an  Extract  made 
y  boiling  Stick-LaqUe ,  in  Watfer ;  which  gives 
rich  Red,  that  comes  tolerably  cheap  ;  and  is, 
erhaps,  the  perfect  red  Parf-Colour  *.  But  if 
iis  proves  unfatisfadtory,  let  a  Method  be  tried 

[N  2]  of 

*  Sec  hereafter  Ltci.  XIV,  Exp.lL 
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of  making  a  Laquc  out  of  the  Skins  of  the  tinginj 
Grapes,  or  Raifins  de  Teint f.  Cochineal  migt 
like  wife  anfwer  the  purpofe,  tho’  it  lofes  of  ij 
Colour  by  mixing  with  all  acid  Wines.  Elder 
Berries  give  this  Colour  in  a  tolerable  Degree 
but  not  without  communicating  a  natjfeous  Fla 
your. 

31.  The  Produce  of  our  prefent  Experimeir 
might  anfwer  well,  if  the  Colour  could  be  ha 
pare,  or  made  up  into  Cakes,  without  being  irr 
bibed  by  Rags  •,  for  it  js  very  eafy  to  obfcure  1 
too  great  Brightneis,  or  yiyid  purple  Brjfktiefi 
by  the  addition  of  a  little  burnt  Sugar,  Rob  cl 
Sloes,  Rob  of  Oak,  Robot  Wine,  or  any  oth? 
Colour  bordering  upon  the  tawny,  fo  as  to  rp.ak 
a  true  Port-Colour. 

Experiment  IV. 

1  ,  .  1  ✓ 

ai  Method  of  condenfing ,  or  concentrating  Wine 
Vinegar  Si  and  Mal$- Liquor for  Exportation.  \ 

TVines  mtl  32.  We  took  a  Quart  of  ordinary  red  For 
potable  Wine,  included  in  a  Elorence  Flafk  ;  and  placir 
tmToved  r^e  bdafk  in  a  Mixture  of  one  part  common  Sal 
^Fre'ez-  and  two  parts  Snow,  or  beaten  Ice;  we  four 
ing.  ;  the  more  aqueous  part  of  the  Wine  was  foe 
turned  to  Ice;  thro*  which,  by  a  bare  Inclinatic 
of  the  Glafs,  the  thick,  rich,  or  more  vinous  pa 
of  the  Wine,  was  eafily  drained,  by  inclining  tl 
Glafs.  *  -  ■  '  ■/  <■ 

rhe  i,x-  33.  This  Experiment  is  here  perform’d  tci 
per wient  1  qujck,  fQ  that  fome  of  the  thick  and  valuab 
rdgH  *te  '  parts  of  the  Wine  are  catched,  and  detained 
the  Ice.  *  To  perform  it  in  perfection,  the  nat' 
ral  freezing  Cold  fhould  be  employ’d  ;  by  whit 

means,  Wines,  Vinegars,  and  Malf-Liquors  mr 

U5  *  '•  rt . t 

/  1  \ 
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.be  reduced  to  a  fourth  of  their  ordinary  Bulk, 
.without  any  confiderable  Lofs  of  their  eftential 
Parts  ;  little  more  than  the  ufelefs,  or  detrimental 
Water  being  thus  ft  para  ted,  fo  as  to  leave  all 
jhe  eftential  Parts  of  the  Wine  admirably  -cured* 
or  capable  of  remaining  perfect,  for  feveral  Years, 
as  has  been  found  upon  Trial.  And  by  a  prudent: 
Ufe  and  Application  of  this  Experiment,  we  con¬ 
ceive  that  great  Improvements  might  be  made 
in  the  Wipe-Trade. 

34.  For  by  a  proper  Contrivance,  and  a  littje 
Dexterity,  which  may  be  eafily  gain'd  by  Ex¬ 
perience  ;  large  quantities  of  the  pooreft:  Wines 
might  be  thus,  at  little  Expence,  reduced  t.g 
rich  ones,  fo  as  tp  increafe  their  value,  in  pro¬ 
portion  to  the  Diminution  of  their  Bulk.  And 
thus  alfo,  by  repeating  the  Operation,  might  ex¬ 
tremely  rich,  and  generous  Wines,  or  a  true  Quints 
e (fence,  be  procured,  for  the  Amendment  of  the 
thinned  and  pooreft  Sorts.  And  in  this  view  it 
fhould  be  remembered,  that  mountanous  Wine- 
Cpun tries  are  often  furniffied  with  Snow,  by 
means  whereof  artificial  Freezing  might  beprac- 
t.ifed  in  the  time  of  Vintage  :  barely  to  intimate 
which ,  may  give  a  lufficient  Flint  for  introducing 
a  new  and  uleful  Branch  of  Bufinefs  ;  as  Win.es 
may  be  hence  concentrated  after  Fermentation, 
no  lefs  comniodioufly  than  the  Juice  of  the  Grape, 
before  that  Operation  *♦  And  if  to  this  be  added, 
that  the  Art  of  Congelation  is  alfo  capable  of  Im¬ 
provement  from  a  proper  Ufe  of  Sal  Ammoniac 
and  Water  f*,  whilft  the  Sal  Ammoniac  remain^ 
eafily  recoverable,  it  ftiou’d  feem  that  little  more 
than  a  fuitable  Apparatus  is  requifite  to  bring  this 

matter 
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matter  to  perfection,  with  all  defirable  Advan¬ 
tages. 

&PERIMEKT  V. 

A  Method  of  recovering  priced  Wines . 

Trick'd  35.  We  took  a  Bottle  of  prick’d  red  Port - 
: Wtne  re -  Wine,  and  added  to  it  about  half  an  Ounce  of 
il3”w  ’  tartarized  Spirit  of  Wine  ;  then  fhaking  the  Li¬ 
quor  well  together,  we  fet  it  by  for  a  few  Days, 
expelling  to  find  it  remarkably  alter’d  for  the 
better *,  as  upon  T rialit  afterwards  appear’d  to  be. 

36.  This'Experiment  depends  upon  theufeful; 
BoCtrine  of  Acids  and  Alkalies  *.  All  perfeCl 
Wines  have  naturally  fome  Acidity,  and  when 
this  Acidity  prevails  too  much,  the  Wine  is  fiaid 
to  be  prick'd-,  which  is  a  State  of  the  Wine  tend¬ 
ing  to  Vinegar  But  the  prudent  Introduction 
of  a  fine  alkaline  Salt ,  fuch  as  that  imbibed  by 
Spirit  of  Wine,  digefted  upon  Salt  of  Tartar, 
(whereby  the  tartarized  Spirit  of  Wine  is  pre¬ 
pared)  has  a  direCt  power  of  taking  off  the  A- 
cidity,  wherein  the  Spirit  of  Wine  alfo  contri¬ 
butes,  and  is  in  other  TefpeCts  a  great  Preferva- 
tive  of  Wines  |j.  And  if  the  Operation  be  dex- 
troufiy  perform’d,  prick’d  Wines  may  be  thus 
recover’d,  and  made  to  remain  found  and  fileable 
for  fome  time.  And  the  fame  Method  as  appli¬ 
cable  to  hard  Malt- Liquors,  or  fuch  as  are  but!; 
juft  turn’d  four,  and  not  almdft  become  Vinegar. 


*  See  thefe  Terms  explained  in  the Gloftiry  prefixed  to  thefe 
lectures.  •  j 

•f*  See  Lett.  VII.  Exp.  II.  I 

II  See  -Zetf.  VIL  Exp.  IV.  and  the  Appendix  to  theprefint 

ILefittrc.  '  '  r  I 
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37.  An  Expedient  of  the  fame  nature  is  fre¬ 
quently  made  ufe  of,  to  recover  four  Small-Beer, 1 
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by  adding  a  little  Chalk,  or  Powder  of  Qyfter- 
Shelis  thereto :  for  Chalk  and  Oyfter-Shells  be¬ 
ing  cerreftrial  Alkalies,  immediately-  take  off  the 
too  great  Acidity  of  the  Liquor?  and  caufing 
;m  Ebullition  therewith,  give  it  a  confiderable 
Brifknels,  if  drank  before  the  Ebullition  is  en- 
irely  finifh’d.  To  continue  which  the  longer* 
t  is  beft  to  add  the  Chalk,  or  Oyfter-Shells, 

•vhole  to  the  Liquor  in  the  Calk  ;  Care  being 
:aken  to  drink  it  out  foon,  otherwife  the  Liquosr 
ivili  fpoil 

Experiment  VX 

4' more  profitable  Method ,  than  the  common ,  ofi  fer¬ 
menting  Malt  for  Dift illation  1  in  order  to  obtain 
from  it  a  Brandy ,  or  inflammable  Spirit. 

38,  We  took  ten  Pounds  of  Mak,  reduced  to 
fine  Flower,  and  three*Pounds  of  common^ 
Wheat- Meal  •,  to  thefe  we  added,  fir  ft,  two  **lon' 
Gallons  of  cold  Water,  and  ftirred  them  very 
/ell  together ;  then  five  Gallons  of  Water,  boil- 
ig  hot,  and  ftirred  all  very  briskly  together  a  - 
;ain.  Letting  them  now  ftand,  for  two  hours, 
re  repeated  the  Stirring  again  *,  and  when  the 
/hole  was  grown  cold,  we  added  to  it  two 
)unces  of  folid  Yeaft  ;  and  fet  it  by,  loofely  co- 
er*d,  in  a  warm ifh  Place  to  ferment^. 

39-  This  Experiment  exhibits  the  Dutch  Me- 
lod  of  preparing  the  IVaJh^  as  it  is  called,  for 
Talc-Spirit  \  whereby  they  fave  much  trouble, 

Ind  procure  a  large  Yield  of  Spirit ;  thus  com- 
lodioufiy  reducing  the  two  Bufineffes  of  Brew¬ 
ing 


*  See  Left.  VII.  paJUm. 

f  Ibid. 
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ing  arid  Fefrrieritihg,  to  a  firtgle  Operation.  L 
England,  the  Method  is  to  bfeW  arid  mafh  fo 
Spirit,  as  they  ordinarily  do  for  Beer-,  only  in 
dead  of  boiling  the  Wort,  they  pump  it  iritt 
large  Coolers,  and  afterwards  run  it  into  thei 
fermenting  Backs,  to  be  there  work’d,  or  fer 
merited  With  Yeaft:  5  thus  beftowingtwice  as  rout; 
Labour  in  the  Operation,  as  is  required  *,  and  a 
the  fame  tiriie  lofing  donfiderably  of  their  qaan: 
tity  of  Spirit,  by  leaving  the  grofs  Bottoms  ou 
of  the  Still,  for  fear  of  burning. 

40.  In  the  manner  of  our  prelent  Experiment 
where  the  Malt  is-  ground  fine,  we  have  all  it 
fermentable  parts  let  loofe,  fo  as  at  once  to  mi: 
with  the  Water.  And  we  can  thus  put  all  th 
Bottoms  into  the  Still,  without  danger  of  burn 
ing  becaufe  be’ifig  render’d  fo  fine  at  fir  ft,  the| 
entirely  lofe  theii*  Clammiriefs  in  the  Fermen 
cation,  fo  as  to  become  light,  or  buoyant ;  am! 
thus  increafe  the  Yield  of  the* Spirit. 

41.  The  Meal  of  unmalmd  Corn  is  found  ne 
cedar y  to  be  mixed  along  with  the  Malt,  to  pre 
verit  its  over-fermenting  ;  and  throwing  off  th 
matter  of  the  Spirit.  But  as  Difpatch  js  here  pan 
ticularly  required,  to  avoid  Expence,  and  a  larg 
Apparatus  of  Veffels  \  a  confiuerable  quantity  6 
Yeaft  is  added  to  quicken  the  Fermentation,  ft 
that  it  may  be  finifhdd  in  two  or  three.  Days.. 

42.  More  Yeaft  ftiould  be  added,  if  the  Weal] 
ther  be  cold,  and  lefts  if  it  be  hot  *,  the  Coriverf 
is  to  be  underftood  of  Meal,  more  whereof  is  re 
qutred  in  hot  Weather  to  check,  arid  lefsiricoldj 
to  haften  the  Operation  ;  which  in  the  preferi 
Cafe  is  defign’d  to  be  violent,  contrary  to  wha 
ought  to  be  obferved  in  the  Fermentation  fo 
Wines  1  where  the  flower  the  Operation  is  per 

formed 
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formed*  the  better  the  Liquor  will  prove.  Which 
Rule  may  likeWife  obtain  here  in  a  lefs  degree  : 
for  it  is  poflible  to  ferment  the  Waflh  fo  vio¬ 
lently,  that  it  (hall  foon  end  in  Putrefaction  *. 

And  thus  by  rightly  conducing  the  feveral  parts 
of  the  Procefs*  we  may,  by  Diflillation,  procure 
all  the  Spirit  that  Malt  and  Meal  are  capable  of 
affording  by  Fermentation.  The  Method  of 
procuring  this  Spirit  will  be  fhewn  in  Our  next 
Lecture  ji 

Axioms  and  Canons. 

r  i 

1.  We  have  feen  in  the  preceding  Enquiry, 
that  excellent  Stums,  Sweets,  Wines,  Vinegars* 
and  Brandies,  may  be  prepared  from  Sugar  *,  in 
any  Climate,  where  Water  and  Tartar  can  be 
procured  ||* 

2.  That  Malt- Liquors*  and  Malt-Vinegars, 
may  be  commodioufly  prepared  in  any  hot  Cli¬ 
mate,  from  the  Rob,  or  Treacle,  of  Malt  *,  which 
is  fit  for  Tranfportation,  fo  as  to  convey  the  de- 
fired  Virtue  of  the  Malt  in  a  fmall  Bulk  *,  and 
fetain  it  perfect  for  feveral^Tears  4. 

3.  That  the  Perfection  of  the  Art  of  Vinegar¬ 
making  depends  upon  the  Converfion  of  Sugar  in¬ 
to  a  fluid  Tartar  •,  or  a  Method  of  permanently 
diffolving  a  large  Proportion  of  Tartar  in  Wa¬ 
ter 

4.  That  it  is  poflible  to  reduce  both  Wines  arid 

Vinegars  to  a  thick  Syrupy  Form  +4. :  fince  the 
,  ,  [O]  original 

■*-  -  v'  •  •-  - 

*  See  Led.  VII.  pajjtift. 

f  See  Left.  XII.  Exp.  I. 

()  See  £;?/>.  I.  See  alfo  Lett.  VII.  Exp.l. 

4  Exp.  I.  See  alfo  Led.X.  Exp.  III. 

**  See  Exp.  I.  See  alfo  Led.  VII.  Exp.Jl, 

ti  Exp. I,  IV, 
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original  Matter  of  them  both,  viz .  Sugar,  is  fo 
lid  *,  and  fince  they  both  may  be  concentrated  b] 
Froft,  to  a  high  Degree  of  Richnefs  and^  Thick 
nefs. 

5.  That,  a  new  Art  may  be  introduced  of  fup 
plying  Foreign  Countries  with  a  proper,  or  rid 
fyrupy,  or  treacly  Subftance,  which  ffiall  lie  ii 
a  fmall  Compafs,  for  the  making  of  Wines 
Beers,  Vinegars,  and  Spirits,  in  all  Climates 
with  .conffiderable  advantage  *  :  A  Confideratioi 
deferving  the  Attention  of  the  Sugar-Colonies 
or  their  Mother-Kingdoms. 

6.  That  the  fweet  and  tart  Juices,  fuch  a 
Summer-Fruits,  Cherries,  Grapes,  &V.  confifto 
a  faccharine  and  tartareous  Subftance ;  or,  to  fpeal 
explicitly,  of  an  ,a£tual  Sugar,  and  an  adhial  flui< 
Tartar :  which  affords  an  ufeful  Rule  for  impro 
ving  thefe  natural  Juices  in  bad  Years ;  and  agaii 
for  imitating  them  by  Art;  as  alfo  for  producing 
Wines,  Vinegars,  and  Brandies,  without  them 
where  Sugar  and  Tartar  can  be  procured  f, 

7.  That  there  is  a  great  Affinity  betwixt  Su 
gar  and  Tartar  *,  fince  they  not  only  refide  to 
gether,  and  are  intimately  mixed  in  all  fweet  anc 
tart  vegetable  Juices,  but  alfo  feem  readily  con¬ 
vertible  into  each  other  ;  for  the  acid  and  tar 
immature  Juices  of  Plants  become  faccharine  b) 
-Ripening :  Wine  made  wholly  of  Sugar,  anc 
Water,  fhoots  a  large  quantity  of  Tartar,  ancj 
Sugar  is  wholly  convertible  into  Vinegar,  whicl 
is  a  fluid  Tartar,  Whence  much  light  might  to 
derived  for  explaining  the  Nature  of  Vegetation 
Acidity,  Sweetnefs,  Immaturity,  Ripenefs,  Vi 

nification 


*  Exp.  I,  IV.  See  alfo  Letl.X.  Exp.  III. 
f  Exp.  I .  See  alio  Lett.  VII.  and  X.  pajjim. 
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nification,  Acetification,  and  the  Art  of  procu¬ 
ring  Tartar*.  . 

8.  That  the  Improvement,  or  Perfe&ion,  of 
feveral  Arts  may  depend  upon  a  Angle  Experi¬ 
ment  ;  as  we  remarkably  fee  by  our  Ample  Ex¬ 
periment  of  diffolving  Tartar  in  Water  and  Su- 
gari*  *  which  has  a  direct  Tendency  to  improve 
the  feveral  Arts  of  Sweets,  Stums,  Wines,  Vi- 
Kgars,  and  Spirits. 

9-  That  a  very  large  proportion  of  Water  en- 
ers  the  natural  Compofition  of  Stums,  Wines, 
vinegars,  and  Spirits  % ;  as  plainly  appears  from 
lence,  that  the  effential  Matter  of  them  all  is 
untamed  in  dry  Sugar ;  which  being  barely  dif- 
olved  in  Water,  and  fermented,  becomes  Wine  i 
f  a  Liquor  that  may,  by  Congelation,  be  re- 
ticed  to  a  fourth,  ora  fixth  part  of  its  natural 
uik,  without  any  confiderable  Lofs  of  its  valu- 
ble  Matter,  or  little  more  than  its  fuperfluous 
hlegm,  or  Water  ||; 

,.la  That  thfe  Difeafes  of  Stums,  Wines,  and 
inegars,  are  owing  to  an  over-proportion  of  a- 
Jeous  Parts  j  fo  that  if  their  Water  be  taken  a- 
ay,  without  doing  violence  to  the  effential  Mat- 
r,  thofe  feveral  Commodities  may  be  preferved 
a  State  of  Perfection,  as  we  fee  they  are  by 
■oncentration,  or  Congelation,  which  thus  ad- 
intagioufly  feparates  their  aqueous  Parts,  with- 
hurting  the  reft  **. 

1 1  x*  That  numberlels  new  Sorts  of  Wines,  and 
landies,  are  producible,  barely  by  adding  any 
fll-lcented  Vegetable,  or  their  effential  Oils,  or 
I  _  Mix- 

I  £^LI^  VIL  3nd  X  See  the  Pre;fenc  Exp.  L 

I  £xp.  I.  and  IV, 

I  See  Exp .  Iy. 

r  ibid. 
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Mixture  of  fuch  Oils,  to  a  natural  or  artifice 
Muft  in  the  Fermentation  *.  And  the  fame  ma 
be  proportionably  underftood  of  the  Colours  c 
Wines ;  which  might,  by  proper  tinging  Ingr< 
dients,  be  thus  procured  blue,  green,  yellow,  c 
of  other  Colours,  if  it  were  neceffary,  as  well  i 

pale,  or  red  f.  ,  ,a  . 

1 2e  That  the  phyfical  Agent  in  the  fining  < 
Wines,  and  other  fermented  Liquors,  is  four 
proper  vifcous  Subftance,  that  entangles  the  gro 
Particles,  and  either  finks  with  them  to  the  bo 
tom,  or  rifes  to  the  top,  fo  as  to  feparate  an 
keep  them  from  mixing  with  the  Body  of  the  L 
quor  ;  and  that  on  this  Foundation,  better  Mi 
thods  of  fining  may  be  difcover  d,  than  thofe  h 
therto  commonly  known  arid  pradtifed 

13.  That  tartarized  Spirit  of  fVine  is  a  Remed 
for  acid  Wines ;  and  not  only  abates  their  Acidit] 
but  alfo  flrengthens,  and  difpofes  them  to  gro 
fine,  when  they  are  thick  and  turbid  |J. 

14.  That  Milk,  deprived  of  its  Cream,  w 
difcharge  the  Colour  of  red  Wine,  by  precipit 
ting  the  tinging  Matter  to  the  bottom  •,  and 
likewife  leflen,  and  take  off  the  brotfn  Colon 
wherewith  white  Wines  ate  fometimes  accidei 

tally  tinged  **.  . 

1 5.  That  the  Bufinefs  of  colouring  red  Win 

artificially,  -  may  be  improved  by  a  proper  Ufe  1 
an  artificial  Turnfol  without  tne  Rag's ;  ^n  Eij 
tradb  of  Stick-Laque,  &c.  but  particularly  by  s 
artificial  Tin&ure  of  the  Hulk,  or  Skin,  of  t 
red  Grape  ;  or  a  particular  Laque  made  from  tl 
Raifin  de  'Teinte  "}"f . 


/ 


*  Exp .  I.  See  alfo  Left .  VII.  Exp.  I. 

■f-  See  Exp.  fll. 

J  Exp.  II. 

|i  Exp.  V.  See  alfo  the  Appendix  below. 
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16.  That  it  is  in  the  power  of  Art  greatly  to 
accelerate  the  operation  of  Vinous  Fermenta¬ 
tion  ;  fo  as  to  finifh  the  whole  in  a  few  days  time: 

But  chat  this  (hould  only  be  done,  when  a  Spirit, 
and  not  a  Wine,  is  intended  ;  becaufe  fuch  a 
hafty  Fermentation  fubverts  or  deftroys  the  Tex¬ 
ture  requifite  in  vinous  Liquors  *. 

APPENDIX  to  Lecture  XL 

Sect.  I, 

The  Theory  of  Vinous  Fermentation. 

1.  The  e'xtenfive  Do&rine  of  Vinous  Fermen¬ 
tation  being  little  regarded,  in  proportion  to 
its  philoi’ophical  and  practical  ufes,  it  may  be 
proper  in  this  place  to  lay  down  its  Theory ,  after 
a  concife  axiomatical  manner  (as  we  are  the 
better  enabled  to  do  from  the  Labour  which  Dr, 

Stahl  has  bellowed  upon  the  Subjed  f)  and  fub- 
join  a  few  Obfervations  with  regard  to  Pradice. 

2.  Vinous  Fermentation  is  an  inteftine  motion 
performed  by  the  inflrumental  efficacy  of  Wa¬ 
ter  ;  fo  as  to  (Irike  afunder,  attenuate,  tranf- 
pofe,  and  again  colled  and  recompoie,  in  a  par¬ 
ticular  manner,  the  Salt,  Oil,  and  Earth  of  a 
fermentable  Subjed  +. 

3.  Fermentable  Subjeds,  therefore,  are  mix¬ 
ed  Bodies;  confining  of  Salt,  Oil ,  and  a  Subtile 
Earth  §. 

4.  Thefe  compound  particles  of  all  fermen¬ 
table  Subjeds  are  fo  fmall,  that  when  afunder 

they  become  imperceptible  to  the  fenfes ;  for 

O  neither 

MWWW  ■  HI»- O' 

♦  See  Left.  VII.  pajjlm.  See  alto  the  prelent,  Exp.  VL 

and  the  following  Appendix. 

f  See  his  Zywotechnia  fundament  alt's. 

i  Confider  all  the  In/lances t  or  what  feems  equipollent  to 
them  all,  Sugar  and  \V ater. 

§  Into  which  all  fermentable  Subllances  are  rdoived  by  a 
chemical  Analyfis, 
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neither  the  touch  nor  the  fight  diftinguifhe: 
them:  Whence  being  mixed  with  an  aqueou: 
Fluid,  they  leave  it  tranfparent.  Neither  have 
fermentable  bodies  any  confiderable  fmell  01 
tafte,  befides  the  tafte  of  fweetnefs. 

5.  Thefe  Princip les  of  Fermentation,  viz,.  th( 
Salt,  Oil,  and  Earth,  muft  of  neceffity  be  in  j 
compound  ftate;  for  leparation  requires  con] 
nexion*.  And  by  composition  is  not  here  mv 
derftood  j-uxtapofkion,  but  a  very  intimate  co 
hefton  of  the  fmall  and  different  particles  :  Sc 
that  the  Salt,  Oil,  and  Earth,  in  each  of  thef< 
little  and  infenfible  compounds,  are  in  adua 
eohefion,  connexion,  and  union. 

6.  When,  therefore,  any  one  of  thefe  Principle 
abounds  in  an  over-proportion  for  an  intimate 
union,  the  whole  efficacy  of  the  Fermentation  i 
either  flopped  and  impaired,  or  elfe  prefenth 
determined,  and  limited  to  one  certain  fpecies. 

7.  And  this  is  to  be  particularly  remarked  0 
the  volatile  or  effential  Oil ;  which  being  in  ai 
over-proportion  for  an  intimate  union,  rathe: 
hinders  than  promotes  vinous  Fermentation 
but  greatly  difpofes  the  Subjed  to  putrefac 
tion  f. 

8.  But  if  the  Salt  predominates,  this  does  no 
fo  much  prevent  the  fuccefs  of  the  Fermenta 
tion ;  provided  it  be  in  fome  kind  of  connexiot 
with  the  oily  and  earthy  Principles :  But  if  it  b< 
not  thus  conneded,  it  is  readily  taken,  by  folu- 
tion  in  the  Water,  from  the  other  duly  mixed 
portion ;  and  thus,  in  fome  meafure,  promote 
and  aflifts  the  operation. 

9.  This  equable  connexion  of  Salt,  Oil,  an <j 
Earth  into  a  fingle  compound  particle,  makes  J 

corpufelej 

~4 - — - - - 1 

'•  *,  *  ‘tiSprIP  I 

*  See  above  §,  t. 

f  As  in  Mace,  Cloves,  Nutmeg> 
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corpufcle  foluble  in  Water;  that  is,  this  com* 
pound  corpufcle  is,  by  means  of  its  faline  par¬ 
ticle,  conneded  with  the  aqueous  corpufcles, 
and  moved  up  and  down  therewith ;  that  is,  be¬ 
come  diflolved  therein. 

10.  Where  thefe  compound  corpufcles  are 
not  thus  connected  with  the  Water,  many  of 
them  join  together  either  into  a  grofs  matter  * §, 
or  into  a  loofe,  chafty,  or  fpungy  one  f. 

11.  When  diluted  with  a  little  moifture,  thefe 
compound  corpufcles  feel  flippery,  clammy,  and 
unduous  to  the  touch  ;  and  after  the  like  man¬ 
ner  affed  the  tade  with  a  ropy  fweetnefs  or  in- 
fipidity^. 

12.  When  undifturbed,  or  left  to  themfelves, 
they  preferve  their  mutual  cohefion,  and  lolid 
or  dry  confidence,  without  alteration  §. 

13.  But  as  loon  as  an  aqueous  Fluid  is  pat  to 
them,  there  prefently  begins  a  commotion,  and 
afterwards  a  fubtile  feparation  among  them. 

14.  This  commotion  and  feparation  firft  be¬ 
gins  in  the  whole  fubflance  ** ;  for  before  Water 
is  added,  the  Subjed  may  remain  in  dry,  folid, 
and  large  pieces  ft;  which  being  reduced  to 
powder,  each  grain  thereof  is  an  aggregate  of 
many  leffer  compound  corpufcles;  which  being 
put  into  Water,  diffolve  and  feparately  float 
therein,  till  at  length  they  become  fo  fmall  as  to 
be  inviiible,  and  thicken  the  confidence  of  the 
Liquor. 

15.  When  the  compound  particles  are  thus 
feparated  from  one  another,  they  are  next  gra- 

O  2  dually 


*  As  in  the  Lees  of  Wins, 

f  As  the  Grains  in  Brewing, 

4  As  appears  in  all  Tnftances. 

§  Confider  Malt,  Raiiins,  Sugar,  and  all  the  In  (lances, 

**  As  when  Sugar  diifolves  in  Water, 
ft  As  in  Malt,  Sugar,  &c. 
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dually  feparated  from  their  own  different  parts 
that  is,  the  different  particles  whereof  they  con 
fift  ;  viz,,  the  Salt,  the  Oil,  and  the  Earth,  an 
disjoined  from  one  another,  by  the  interpofi 
tion  of  the  particles  of  Water. 

i(5.  The  firft  Commotion  is  no  more  than  ; 
bare  folution  ;  when  the  Water  lays  hold  o 
the  faline  parts  of  the  compound  corpufcle 
and  thus  carries  them  about  with  itfelf:  For  o 
ehefe  feveral  Principles  the  faline  one  foonefl:  dif 
.  fo Ives  in  Water. 

17.  But  the  fucceeding  Separation^  viz „  th 
fermentative  Motion ,  is  a  different  thing  ;  as  vvha 
difentangles  the  oily  and  earthy  parts  from  th 
faline,  partly  by  the  impulfe  of  the  others  ii 
their  motion,  and  partly  by  the  force  of  th* 
aqueous  particles  that  are  now  continually  meet 
ing  and  dafhing  againft  them. 

i§.  This  motion  is  performed  by  the  Water 
as  a  Fluid,  or  Aggregate  of  an  infinite  numbe 
of  particles,  in  a&ual  and  perpetual  motion 
their  fmallnefs  being  proportionable  to  that  0 
the  fermenting  corpufcles,  and  their  motion,  0: 
conftant  fufceptibility  of  motion,  by  warmth 
and  the  motion  of  the  Air,  difpofing  them  t< 
move  other  fubtile,  moveable  corpufcles  alfo. 

19.  But  more  particularly,  an  aqueous  Fluit 
gives  this  Commotion ,  by  the  certain  agreemen 
of  figure  and  fize  which  its  particles  have  wit! 
thofe  of  the  Salt  of  the  fermentable  Subject 
Whence  they  come  to  be  readily  and  clofeh 
applied  together,  fo  as  to  move  almofl:  like  one 
and  the  fame  compound  corpufcle ;  whilft  the 
Water  is  no  way  difpofed  to  cohere  immediate¬ 
ly  with  the  0/7,  or  Earth .  And  thus  an  une¬ 
qual  concuflion  is  made  in  the  compound  cor 
pufcles  of  the  Subject ;  which  concuffion  aif 
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■length  ftriking  out  the  faline  particle,  and  ioo- 
fening  the  others,  brings  on  a  reparation  of  the 
original  connexion  of  the  Subjed. 

20.  Thus  if,  inftead  of  Water,  an  oily  Fluid 
were  poured  upon  any  fermentable  Subjed,  no 
vincas  Fermentation  would  enfue  ;  as  the  Oil 
can  neither  give  a  fufficient  impulfe  to  the  com¬ 
pound  , corpufcles,  which  are  grofler  than  its 
own  conftituent  particles,  nor  force  away  the 
oily  or  faline  particles  of  the  Subjed  from  the 
connexion  of  the  others,  which  detain,  and  as 
it  were  envelope  or  defend  them  from  its  ac¬ 
tion. 

21.  Hence  an  aqueous  Fluid  alone  is  the  true 
l nftrumem  for  procuring  a  fermentable  motion 
o  thefe  mixed  corpufcles  of  the  Subject. 

22.  As  the  final!  parts  of  this  aqueous  Fluid 
re  in  a  perpetual  motion,  and  by  means  there- 
f  affed  the  compound  corpufcles  of  the  Sub- 
id,  a  certain  degree  of  this  motion  is  required, 
hich  principally  depends  upon  external  hear. 

5Tis  true,  a  confiderable  degree  of  cold 
rill  not  abfolutely  prevent  all  Fermentation, 
jough  "twill  greatly  retard  it ;  and  a  boiling 
iat  will  prevent  it  ftill  more.  The  due  heat 
erefore  for  promoting  and  quickening  the 
>eration,  is  a  tepid  or  middle  one,  betwixt 
ie  two  extremes  of  freezing  and  boiling. 

24.  The  admiflion  of  the  Air  alfo,  though 
't  of  abfolute  neceffity,  yet  greatly  promotes 
d  quickens  the  Adion  ,•  as  being  a  capital 
2 rument  in  the  moving  of  oily  particles,  and 
2  true  Analyfer  of  oily  Subjeds,  in  concur- 
ice  with  the  motion  of  Fire  * 

25.  But  whilft  the  Air  thus  contributes  to 
fen  the  effed,  it  at  the  fame  time  caufes,  by 

O  3  its  0 

See  Left.  II,  Exp.  Ill,  IV, 
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its  activity,  fome  remarkable  alterations  in  tb 
oily  part ;  as  being  not  only  capable  of  moving 
but  abfolutely  diffolving  and  dilpiacing  it  froi 
its  original  connexion ;  and  thus  carry  it  c 
with  it  felf  from  the  whole  Mafs*.  .  | 

2(5.  And  hence,  though  the  confideration  ( 
the  Air  does  not  fo  properly  belong  to  Fermei 
tation  in  the  general,  yet  it  does  in  particular;  ; 
having  an  accidental  power  to  alter  every  lpecii 
of  this  operation :  Whence  its  agency  ought  i| 
be  well  underflood,  either  for  procuring  alti 
rations  at  pleafure  in  the  fermenting  Mafs,  < 
for  preventing  and  corre&ing  impendent  daii 
gers, 

27.  The  oily  Principle  which  the  Air  thus  1 
parates  and  diifolves,  is  alfo  elaftic,  though 
probably  has  that  property  from  its  intercom 
with  the  Air  it  felf,  added  to  an  extreme  fu 
tilty  of  parts;  fo  that  a  fmall  bulk  thereof  co 
taining  a  large  number  of  individual  particl 
may  fill  and  iatiate  a  large  bulk  of  Air  f- 

28.  To  proceed:  When  an  aqueous  Fluid 
added  to  a  fermentable  Subjedt,  expofed  to 
temperate  heat,  and  infome  fmall  degree  to  t 
open  Air,  a  fermentative  druggie  immediate 
arifes ;  the  Water  by  its  continual  intefti 
motion  diffolving  the  faline  part  of  the  compou 
particles,  and  carrying  them  up  and  down  w 
it  felf  infinite  ways,  amidft  innumerable  otl 
particles,  as  well  merely  aqueous  as  ferments' 
ones:  Whence,  by  this  collilion  and  attritf 
the  oily  and  earthy  particles  are  at  length  fejl 

foil 


*  As  may  appear  by  the  lofs  of  Spirit  and  Flavour  in  c 
Fermentations,  where  the  Matter  is  expoied  to  too  ff 
Air. 


■f  As  in  the  Atmofphercs  of  odoriferous  Vegetables ; 
again  in  Perfumes  or  ftrong-fcented  Drugs  5  as  Musk, 
bergreaie,  Camphire,  Aflafcetida,  &c. 
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fated  and  disjoined  from  their  connexion  with 
the  faline. 

2p.  The  oily  particles,  as  being  the  moft  fub- 
tile,  and  moft  difpofed  for  elaflic  motion ,  would 
thus  be  thrown  up  to  the  fur  face  of  the  Liquor, 
and  carried  off  by  the  Air,  if  they  were  not 
long  involved  or  enveloped  in  the  earthy  ones ; 
which  are  not  only  undifpofed  and  unfit  for  avo- 
lation,  but  alfo  ftrongly  inclined  to  form  larger 
collections  or  aggregations  with  the  earthy  ones, 
and  thus  fink  with  them  to  the  bottom  *. 

30-  But  before  this  can  fully  be  brought 
about,  that  is,  before  many  of  the  earthy  par¬ 
ticles  are  by  degrees  collected  together  upon 
their  frequent  meetings  with  each  other,  fo  as 
to  form  a  bulk  that  can  be  no  longer  moved 
about  by  the  aqueous  Fluid ;  it  happens  that, 
by  thefe  repeated  collifions,  fome  of  the  oily 
particles  (now  disjoined  from  the  faline  ones, 
which  are  ftrongly  agitated  by  the  aqueous  par- 
Iticles,  and  feparated  from  the  earthy  ones)  are 
[again,  by  degrees,  more  intimately  conne&ed 
[with  the  faline  ones :  Whilft,  on  the  other 
[hand,  thefe  fame  faline  particles  imbibe  and 
[take  to  themfelves  fome  of  the  earthy  ones; 

[which  being  left  fingle,  upon  their  feparation 
[from  the  oily  particles,  floated  feparately  about 
[in  the  Fluid  f.  _ 

31.  And  hence  proceed  the  feveral  different 
Jconfequences  of  Fermentation;  (1)  From 
[the  extrication  of  the  faline  particles  of  the  Sub- 
[je&  proceeds  the  tart,  faline,  or  acid  tafte  of 
I  O  4  the 


*  In  the  Form  of  Lees  or  Sediment, 

4  Obferve  that  this  whole  Dodhine  is  not  delivered  as  hy¬ 
pothetical,  but  as  derived  from  a  careful  Confederation  ot  all 
he  inftances*  a  priori  and  k  pofieriori,  both  in  the  way  of  a 
ult  Induction , 
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the  Liquor ;  which  is  more  fenfible  at  firft,  be 
fore  the  Liquor  is  duly  compofed  and  fettled 
or  the  new  arrangement  and  connexion  of  th< 
faline  particles  with  thofe  of  the  oily  and  earth; 
kinds  compleated  :  After  which  the  Liquoi 
proves  milder,  fofter,  or  Iefs  pungent,  (ajFron 
the  oily  particles  being  fet  at  liberty,  proceed: 
the  firong  fmell  of  the  Liquor,  and  the  head  01 
the  (hining  skin  upon  the  furface.  (3)  Thi 
earthy  particles  colleding  together  in  clutters 
caufe  the  Fluid  to  appear  turbid,  and  afterward 
a  vifible  earthy  or  clay-like  matter  to  be  preci 
pitated  :  And  fome  of  thele  earthy  parts  ir 
their  motion  arriving  at  the  head  or  oily  skin  or 
the  furface,  caufe  it  to  thicken ;  and  afterward: 
taking  it  down  along  with  them,  thus  conftitutd 
the  Lees  which  abound  in  Oil.  (4)  From  thi; 
new  ftruggle  or  collifion,  which  is  produaiv. 
both  of  folution  and  a  new  connexion  in  the  fa*; 
line  and  earthy  corpufcles,  proceeds  the  EbuUil 
tion  in  Fermentation.  And  laftly,  by  the  fam< 
3  epeated  coalition  of  the  oily  with  the  aqueou: 
and  faline  particles,  the  inflammable  Spirit  i: 
produced  *. 

31.  IVater  performs  this  whole  feries  oi 
changes,  by  becoming  the  Inftrument  and  Me- 
dium  of  new  feparations,  tranlpofitions,  anc 
combinations;  as  alfo  preferving  thefe  new  com-: 
binations  after  they  are  made,  by  a  kind  oil 
conftant  interpofition,  or  elfential  concurrence  f 
For  Wine  cannot,  without  extreme  alteration 
be  deprived  of  all  its  humidity;  though  it  ma^l 
of  the  fuperttuous  part  thereof  by  congelation! 
without  the  leail'  prejudice 


*  See  Left.  VII.  Exp.  IV. 
f  See  Left.  XI.  Exp.  IV. 

±  This  appears  upon  Congelation. 
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33.  And  although  the  aqueous  humidity  were 
Entirely  taken  away,  yet  the  fermented  matters 
would  frill  retain  and  refpeftively  (hew  the  al¬ 
terations  brought  upon  them  ;  for  the  Spirit, 
with  its  effential  aquofity,  would  appear  in  one 
place,  the  acid  Salt  in  another,  and  the  dry 
Earth,  or  unftuous  Faces,  in  a  third*:  And 
in  the  two  laft  the  aqueous  part  may  be  totally 
feparated,  without  any  way  altering  the  places 
or  (late  they  were  put  into  by  the  aft  of  Fer¬ 
mentation 

Sect.  II. 

Practical  Obfervations  relating  to  vinous  Fermen¬ 
tation . 

1.  According  to  the  Doftrine  above  deliver¬ 
ed,  every  fermentable  Subjeft  is  in  it  felf,  or 
may  be  reduced  to,  a  dry  and  folid  body,  con¬ 
fiding  of  oily,  faline,  and  earthy  parts,  fo  put 
together  as  perfeftly  to  diffolve  with  Water  in¬ 
to  a  tranfparent,  clammy  Liquor  :  Whence 
Malt,  or  other  Grain,  Grapes,  or  other  Fruit, 
are  to  have  their  proper  fermentable  parts  efti- 
mated  by  the  quantity  of  dry,  pure,  fermen¬ 
table  Matter,  or  Sugar,  they  would  yield ;  all 
their  other  parts  being  either  chaffy  or  aqueous, 
and  foreign  to  the  real  purpofe  of  Fermenta¬ 
tion. 

2.  This  teaches  us  a  Rule  for  reducing  all 
fermentable  matters  to  their  lead  dimensions, 
and  preferving  them  at  all  times  fit  and  perfeft 
for  ufe ;  viz.  by  making  them  into  pure  dry 

Sugars : 


*  As  we  fee  in  Tartar,  and  dry  Wine  Lees, 
f  See  Left,  VI 1.  fnjfirr). 
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Sugars :  Which,  though  at  prefent  generally 
pradifed  upon  the  Sugar-Cane  only,  is  perform- 
able  to  good  advantage  upon  other  Subjects  *. 

3.  The  perfedion  of  Fermentation  in  genera’ 
depends  upon  three  things;  viz.  (1)  the  good- 
nefs  and  fuitablenefs  of  the  Subjed  ,*  (2)  the 
goodnefs  and  proportion  of  the  Water  put  to 
it;  and  (3)  the  regulation  of  the  Operation. 

4.  The  goodnels  of  the  Subjed  in  general  h 
determined  by  its  purity  and  perfed  folubilit} 
in  Water,  without  impairing  the  tranfparencj 
thereof,  or  changing  its  colour.  And  this  cha- 
rader  is  excellently  anfwered  by  the  fined:  Su¬ 
gar  ;  though  its  ufual  manner  of  preparation 
and  refinement  (by  a  ftrong  heat)  fomewhat  in- 
difpofes  it  for  a  ready  Fermentation ,  which  new 
exprefied  and  unboiled  vegetable  Juices  are  great-, 
ly  difpofed  to ;  whence  their  Fermentation  is, 
much  fooner  finifhed. 

5.  That  Water  is  generally  allowed  bed  for 
Fermentation,  which  of  it  felf  contains  mod  fer¬ 
mentable  parts;  and  fuch  is,  (1)  the  Water 
that  naturally  grows  along  with  Fruits ;  (2)  Rain; 
Water,  which  is  impregnated  with  vegetable 
matters;  and  (3)  River  Water,  which  alfo  con¬ 
tains  fome  vegetable  fubdances;  but  (4)  Spring 
Water  is  the  pured  and  lead:  altered  by  foreign 
mixture:  Whence  the  trued:  edimate  might  be 
made  of  a  fermentable  Subjed  by  its  means,  pro-j 
vided  it  have  no  peculiarity  contrary  to  the  na¬ 
ture  of  Fermentation  f. 

6.  The  quantity  or  proportion  of  the  Water 
\s  limited  by  the  nature  of  the  thing.  We  fee 
that  dry  fermentable  fubjeds  will  never  of  them- 
ielves  fail  into  Fermentation  ;  a  little  moidure 

rather 


*  See  Left.  VII.  Exp.  I.  and  Led.  X,  Exp.  III. 
f  See  Led.  V.  VII.  aod  X. 
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rather  difpofes  them  to  putrify  than  ferment  * ; 
and  too  large  a  proportion  fcatters  and  diffufes 
them,  fo  that  the  parts  have  not  their  effect  upon 
.each  other,  and  become  in  a  manner  loft:  So 
that  there  is  a  certain  middle  proportion,  which 
is  beft  ;  and  thus  it  fuffers  the  whole  to  ferment 
freely,  and  obtain  fuch  a  body  and  confiftence  as 
will  enable  it  to  keep  found  and  perfect;  and 
this  proportion  is  about  two  thirds  or  three 
fourths  of  Water  to  one  of  perfectly  pure  and 
dry  fermentable  Matter. 

7.  The  regulation  of  the  operation  includes, 

(1)  the  manner  of  putting  the  Subjed  to  work, 
and  (2)  the  external  Regimen  during  the  ope¬ 
ration.  The  Subjed  may  be  fet  to  work  either 
with  or  without  addition,  and  with  or  without 
heating ;  and  this  according  to  the  climate  or 
feafon  of  the  year.  The  recent  exprefted  Juice 
of  Grapes  feldom  requires  either;  but  falls  im¬ 
mediately  to  ferment  of  it  felf,  and  finilhes  the 
work  in  a  few  days.  But  in  cold  countries  all 
fermentable  Juices  require  to  be  quickened  by 
artificial  warmth,  and  the  addition  of  a  proper 
Ferment.  The  heat  (hould  be  barely  tepid, 
and  the  quantity  of  Ferment  moderate;  fo  as 
to  begin  the  operation  fpeedily,  before  the  Li¬ 
quor  receives  any  damage  from  the  external  Air, 
or  change  of  weather.  The  Ferment  employed 
muft  be  of  .the  fame  nature  with  the  Liquor,  or 
yielded  by  a  fermenting  fubftance  of  the  fame 
kind;  othenvife  it  will  introduce  and  imprefs 
its  own  foreign  nature  upon  the  Subjed. 

8.  Ferments  are  thofe  lubftances  which  added 
to  a  Liquor  prepared  for  Fermentation,  make 
it  begin  and  end  the  operation  looner  than  it 

would  have  done  by  it  felf.  They  conftft  of 

the 


*  See  Lea.  VII. 
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the  mod  fubtile,  moveable  parts  of  the  ferment¬ 
ing  Liquor,  already  feparated  from  the  groffei 
or  more  fluggifh ;  and  are  therefore  thrown  up 
to  the  top  of  a  fermenting  Liquor  :  Whence 
being  taken  in  their  ftate  of  fermenting  motion, 
and  added  to  a  frefti  parcel  of  prepared  Liquor, 
no  wonder  if  they  foon  fet  it  alfo  in  a  ferment¬ 
ing  motion.  But  care  muft  be  had  not  to  ufe 
an  over-proportion,  left  inftead  of  quickening 
the  operation,  it  ftiould  be  perverted  by  too 
great  a  confufion  and  diforder,*  which  if  it 
ftiould  thus  happen,  is  not  eafily  flopped,  or  its 
inconveniences  prevented. 

S>.  The  external  Regimen  during  the  opera¬ 
tion  regards  the  admiflion  or  exclufion  of  the 
Air,  and  the  warmth  of  the  place.  The  free 
admiflion  of  the  Air  greatly  promotes  and 
quickens  the  operation ;  but  carries  away  fome 
of  the  fine,  volatile,  unduous  parts  of  the  fub- 
jed,  and  thus  impoveriflies  the  Liquor:  So  that 
the  moft  perfed  way  is  to  exclude  the  Air,  and 
perform  the  operation  in  a  clofe  Qsk,  if  expe¬ 
dition  be  not  required.  And  if  a  little  fpace 
be  left  unpofleffed  by  the  Liquor  at  the  top  of 
the  Veflel,  there  is  no  danger  of  burfting  the 
Veflel :  Though  this  might  otherwife  be  readi¬ 
ly  prevented,  by  the  ufe  of  a  Valve ,  to  let  out 
the  ioul  Air,  which  is  conftantly  generated  in 
Fermentation ;  and  if  too  long  detained  in  the 
Cask,  is  apt  to  be  imbibed  again  by  the  Liquor, 
fo  as  to  give  it  a  naufeous  tafte  and  odour.  And 
if  the  climate  or  feafon  be  cold,  the  place  .of 
the  operation  fbould  be  kept  moderately  warm, 
by  Fire,  or  fome  proper  contrivance  ;  otherwile 
the  Fermentation  may  languifh,  or  be  checked, 
before  the  full  effed  is  procured. 

10.  Fhele  Cautions  being  duly  obferved, 
the  Operation  will  be  performed  to  great  ad*- 

vantage,* 


Of  Wines,  and  Spirits.  *  205 

vantage;  and  when  fully  ended,  or  rather  a 
little  before,  the  containing  Ve'ffel  muft  be 
clofe  flopped  up,  and  kept  well  fecured  from 
the  external  Air,  that  the  Liquor  may,  of  it 
felf,  grow  perfedly  bright  and  fine  ;  as  it  will 
do,  if  no  error  has  happened  in  the  manage¬ 
ment.  And  this  is  the  raoft  perfed  method  of 
fermenting  Wines,  where  the  fermentable  Li¬ 
quor  is  prepared  by  Art*;  but  other  Cautions 
and  Rules  are  required,  when  Nature  affords 
the  Juice  imperfect,  or  unduly  mixed,  as  in 
bad  Vintages,  C^c.f 

11.  But  this  method  of  fermenting  clofe  is 
fomewhat  flow  ;  and  greater  expedition  is  often 
required  in  pradice  ;  infomuch  as  fometimes  to 
become  the  primary  confideration.  We  fhall 
therefore  next  take  a  view  of  the  feveral  artifi¬ 
cial  means  to  be  ufed  for  (hortening  the  opera¬ 
tion,  without  any  confiderable  prejudice  to  the 
Liquor. 

12.  The  things  that  have  a  principal  tendency 
0  haften  the  bufinefs  of  Fermentation,  are, 

0  the  making  of  the  Liquor  fufficiently  dilute  ; 

2)  the  addition  of  a  large  proportion  of  Fer- 
nent;  (3)  the  keeping  the  whole  in  a  due  de- 
ree  of  warmth;  and  (4)  the  free  admiffion  of 
he  external  Air. 

13.  'Tis  common  obfervation,  that  thin 
Vines  finifh  their  Fermentation  fooner  than  fuch 
s  are  rich  ;  as  if,  for  the  fake  of  difpatch,  they 
lould  be  made  a  little  thinner  than  ufual ;  the 
efed  may  be  afterwards  fupplied  with  Spirit  of 
^ine,  and  richer  Wine,  according  to  the  prac- 
ce  in  Wine-Countries  when  the  Vintage  proves 
)or  and  watery  £. 

_  14.  A 

*  See  Lea.  VII.  Exp.  I.  &  Led.  XI.  Exp,  I. 
t  See  Led.  VII.  &  XL  pafjbn  . 
i  See  Led.  XL  Exp.  IV. 
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14.  A  large  proportion  of  Ferment  has 
great  power  to  forward  the  operation,  and  be 
comes  neceflary  in  making  all  the  artificial  Wine 
where  the  vegetable  Juice  is  not  recent,  c 
where  it  has  felt  the  force  of  the  Fire ;  unle: 
the  Wine  be  purpofely  deligned  to  ferment  in 
perfectly,  in  order  to  retain  its  fweetnefs,  an 
appear  the  richer  ;  though  this  is  always  with 
lofs  of  Strength  or  Spirit ;  which,  however,  mt 
readily  be  fupplied  by  the  help  of  Brandy. 

15.  Where  the  utmoft  expedition  is  require 
a  due  temperature,  or  tepid  degree  of  extern 
warmth,  muft,  by  all  means,  be  kept  up  t 
Art,  if  the  Chemift  or  Country  does  not  natii 
rally  afford  it :  For  heat  has  a  peculiar  power  \ 
liquifying  and  thinning  all  fermentable  Juices, 
as  to  make  them  weak,  without  leflening  the 
flrength,  as  diluting  does ;  but  rather  increafiij 
it,  if  not  continued  too  long,  or  violent. 

1 6.  We  have  already  obferved,  that  too  fr 
an  admiflion  of  the  external  Air,  though  it  grea 
ly  forwards  the  operation,  yet  confiderably  pij 
judices  the  Liquor,  by  carrying  off  its  finer  ai 
more  fpirituous  part.  The  free  Air,  tberefoi 
is  to  be  admitted  prudently,  and  principally 
firft,  in  order  to  excite  the  fermentative  motio 
and  this  fpirituous  part  may  be  afterwards  a 
tained,  or  kept  from  flying  off,  towards  tj 
end  of  the  operation,  by  clofe  covering  the  v! 
fel,  or  giving  but  little  vent.  And  when  th< 
feveral  means  are  prudently  ufed  together,  t: 
operation  may  be  performed  with  confiderah 
expedition  and  advantage  ;  provided  the  origin 
fermentable  matter  be  rightly  difpofed,  or  dll 
mixed  of  faline  or  acid,  oily  and  terreftrial,  par 

17.  The  Phenomena  of  vinous  Fermentatii 
are  various,  and  differ  according  to  the  deg: 
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of  the  operation  ;  though  the  ultimate  effed  is 
generally  the  fame.  Sometimes  the  Fermenta¬ 
tion  gives  manifeft  figns  of  it  felf  ,•  as  by  froth¬ 
ing,  hizzing,  explofion,  &c.  and  fometimes 
again  fcarce  any  manifeft  figns  at  all ;  whence 
we  may  confider  it  as  an  apparent  or  latent 
operation.  The  apparent  is  lufticiently  known  by 
its  figns;  but  the  latent  has  been  lefs  re¬ 
garded. 

18.  When  any  fermentable  matter  is  diffi¬ 
dently  diluted  with  Water,  it  has  immediately 
a  natural  tendency  to  Fermentation;  and  will 
rften  adually  ferment  and  produce  a  Wine, 
:hough  a  fpedator  could  neither  have  feen  nor 
veil  have  fufpected  any  fermenting  motion  in  the 
Jquor.  In  this  cafe,  where  no  Ferment  has 
i)een  ufed,  and  the  operation  proceeds  in  its  own 
natural,  flow,  and  filent  manner,  there  may  be 
ommonly  feen  on  the  furface  a  thin,  polite 
kin  ;  which,  inftead  of  a  large,  frothy  head 
a  the  ftronger  Fermentation,  keeps  in  the  fine 
[arts,  and  prevents  their  avolation  and  efcape. 
ometimes  alfo  a  degree  of  hoarinefs,  finew,  or 
louldinefs,  will  appear  on  the  top,  without 
fixing  it  felf  with  the  Body  of  the  Liquor,  or 
without  communicating  any  ill  tafte  thereto, 
md  in  this  manner  a  flow  and  filent  Fermenta- 
on  has  been  carried  on  for  feveral  months, 
ithout  any  fpirting  up  of  bubbles,  or  other 
)mmon  figns  of  this  operation  ;  though  it  has, 

•  finifhed  its  courfe  to  greater  perfection. 

1 9-  And  fomething  of  kin  to  this  filent  Fer - 
motion  remains  for  a  long  time  in  the  Liquor, 
ter  the  common  tumultuary  Fermentation  is  fi¬ 
tted  ;  which  indeed  leaves  its  work  but  imper- 
“ »  c^ac  fhe  Liquor  afterwards  requires  a 
nfiderable  time  to  grow  fine,  ripen,  and  be¬ 
come 
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come  fit  for  drinking  :  Whereas  in  the  filen 
method,  thefe  ends  are  all  at  once  carrying  oi 
at  the  time  of  the  operation.  And  here  lies  i 
great  part  of  the  advantage  which  the  flow  wa 
of  fermenting  clofe  has  over  the  common  one. 

20.  ’Tis  obfervable,  that  though  a  fma! 
ouantity  of  Liquor  finiflaes  its  Fermentatio 
iooner  than  a  large  one,  yet  the  larger  prove 
the  better;  as  a  great  Body  of  Liquor  is  not  f 
liable  to  receive  pernicious  alterations,  froi 
Heat,  Cold,  the  Air,  or  other  accidental  thing 
And  even  where  nothing  remarkable  of  this  hs 
happened,  "tis  furprizing  to  note  the  differenc 
betwixt  a  fmall  quantity  and  a  large  one  of  th 
very  fame  Liquor  fermented  in  the  very  fam 
manner,  only  the  one  in  a  fmall  and  the  otht 
in  a  large  Yeflel. 

21.  Small  Wines  may  be  brought  to  unaerg 
a  fecond  Fermentation,  by  being  mixed  wit 
proper  fermentable  materials ;  and  thus  m a 
be  rendered  ftronger  and  richer,  fo  as  to  be  f 
for  exportation,  &c.  Otherwife  ’tis  obferve 
that  Wines  which  finifh  their  Fermentation 
eight  or  ten  days,  will  not  ordinarily  endui 
the  Sea. 

22.  'Tis  a  neceffary  caution  in  all  Ferment; 
tion,  to  prevent  too  great  external  heat,  for  fe; 
of  changing  the  Fermentation  to  Putrefa&ion 
and  to  remove  the  Wines  to  a  cooler  plac 
when  the  violence  of  the  operation  is  over;  th; 
they  may  purge  and  fine  themfelves  by  degree 
without  danger  of  turning  acid,  as  they  are  a] 
to  do  in  a  hot  place.  Or  if  they  cannot  be  kef; 
clofe,  they  ought  to  be  early  racked  from  the 
Lees ;  which  tends  to  preferve  them  found,  ar 
prevents  their  turning  eager,  ropy,  and  foul  L 

23,  T 
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*  See  Led.  VII.  f  See  ib„ 
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23*  Tis  to  be  obferved  of  all  Liquors  pre¬ 
pared  by  Fermentation,  that  the  interpofition 
of  Water  keeps  not  only  the  faline,  oily,  and 
fpirituous  parts,  but  alfo  the  mucilaginous  and 
earthy  ones,  in  their  due  arrangement,  and 
feme  degree  of  connexion,*  from  which  if  they 
are  again  diflributed,  there  happens  fuch  a 
change  as  cannot  well  be  prevented  from  prov¬ 
ing  pernicious  ,*  but  the  Liquor  will  fucceffively 
and  haftily  proceed  on  to  corruption  *  Thus 
if  a  fermented  Liquor  be  agitated  by  a  great 
boiling  or  heat,  its  proper  arrangement  is 
thereby  difordered,  and  the  Liquor  not  only 
becomes  manifeftly  thick  and  turbid,  but  more 
faline  and  auftere,  through  the  reparation  of 
the  fpirituous  and  oily  particles  from  the  faline 
ones,  wherewith,  being  before  in  fome  meafure 
conneded,  their  Acrimony  was  fheathed  or  a- 
bated. 

24.  Such  Liquors  tend  fo  much  the  fafter  to 
[Iteration  or  putrefadion,  if  they  are  not  care- 
ully  looked  after  and  preferred  ;  but  efpecially 
r,  through  any  great  commotion  by  heat,  the 
nore  intimate  connexion  of  the  fpirituous  parts 
vith  the  faline  and  mucilaginous,  or  even  with 
he  remaining  aqueous  ones,  be  difturbed  and 
>roken:  Whence  either  the  whole  Mafs  turns 
0  Vinegar,  or  a  ropy,  corrupt,  putrid  Sub- 
'ance  f.  But  if  fuch  fermented  Liquors  are 
arefully  preferved  at  reft,  and  kept  from  inju- 
les»  they  will  long  remain  in  a  found  and  un- 
^rrupted  State  ,•  as  we  continually  fee  in  Wines 
ad  Malt-Liquors. 

25.  And  farther,  all  thefe  fermented  Liquors 
ill  refill  the  alterations  of  the  weather,  o t 


P  feafons 


#  See  Lea,- VII,  f  See  ib. 


/ 


X  I  o 


Lecture  the  Eleventh. 

feafons  of  the  year,  as  to  heat,  cold,  and  a  fer¬ 
menting  hurtiidity  in  the  Air  ;  which  is  by 
lome  efteemed  the  caufe  of  Fretting  in  Wines: 
if  their  fuperfluous  water  be  artificially  fepara- 
ted  from  them,  fo  as  that  the  Liquor  itfelf  may 
be  concentrated ;  in  which  flate  it  will  remain 
for  many  years  unchangeable,  through  the  Sum- 
mer’s  heat,  and  the  Winter’s  cold  \ 

26.  When  a  chemical  Analyfis  is  made  o! 
thefe  Liquors,  the  firft  part  that  rifes  is  inflam¬ 
mable  Spirit;  the  next.  Phlegm ,  mixed  with  an 
Acid  and  an  eflential  Oil,  leaving  a  thick  Mat¬ 
ter,  or  Rob  of  Wine,  at  the  bottom ;  which 
when  freed  from  its  fuperfluous  moifture*  is  ob 
ferved  to  be  very  durable,  and  full  of  Tartar 
But  the  bare  mixing  of  thefe  feveral  parts  toge 
ther  will  not  make  the  original  Liquor  again 
Which  (hews  that  they  were  all  before  connedec 
in  a  certain  particular  manner,  which  was  dif 
folved  and  deftroyed  in  the  ad  of  feparation 
and  again,  that  each  of  thefe  productions  recei 
ved  a  particular  new  kind  of  alteration  from  tha 
ad  of  feparation,  which  will  not  fuflfer  them  t| 
reunite  as  before,  without  fome  proper  inter 
mediate  fubftance,  or  a  new  Fermentation. 

27.  Hence  pure  Wine  confifts  of  much  Wa 
ter,  a  moderate  quantity  of  inflammable  Spirit 
a  little  efl'ential  Oil,  a  proportion  of  acid  Salt 
and  a  certain  mixed  Subftance,  or  Rob ,  caller 
by  Becher ,  the  media  Subftantia  Vini .  And  whe 
thefe  feveral  parts  remain  firmly  united  toge 
ther  in  their  due  proportion,  the  Wine  is  the: 
in  its  perfed  State :  But  as  their  connexio 
proves  loofe,  or  any  one  of  them  becomes  defi 
cient,  or  abounds  in  an  over-proportion,  the 

th 


1 


*  See  Led.  XI.  Exp.  IV. 


bf  Vftnhy  md  Spirit f.  *  it  t 

the  Wine  is  faulty,  and  expofed  to  injuries  and 
Alterations,  for  the  worfe  :  And  this  (hews  us 
the  true  foundation  of  ^  what  may  be  called  the 
Health  or  Dijeafes  of  Heines. 

28.  That  a  large  proportion  of  Water  necef- 
farily  enters  the  compofition  of  Wine,  appears 
plainly  by  its  artificial  preparation  *;  and  again 
from  the  congelation  of  the  natural  f.  But 
though  this  large  quantity  of  Water  is  requifite 
in  the  Fermentation,  and  ferves  to  carry  it  on 
the  better;  yet  it  is  not  afterwards  effential  to 
the  Wine,  but  rather  foreign  and  detrimental ; 
fo  as  to  expofe  and  fubjed  it  to  changes,  which 
it  would  not  othervvife  undergo :  Whence  the 
fovereign  Remedy  for  all  Wines,  is  to  deprive 
them  of  their  fuperfluous  Water,  in  order  to 
render  thern  perfed  and  unchangeable,  without 
fome  uncommon  and  extraordinary  violence  or 
accident.  And  indeed  this  Remedy  is  fo  effec¬ 
tual  as  to  malce  all  others  unneceffary ;  infomuchf 
that  the  pureft  and  thinneft  Wines  may,  by  its 
means,  be  rendered  perfedly  durable,  and  full 
bodied 

29.  But  as  there  may  be  fome  difficulty  in  the 
particular  ufe  of  this  grand  Remedy  (in  the  large 
ivay  of  Bufinefs)  the  next  Expedient  is,  to  ufe 
highly  redified  and  pure  Spirit  of  Wine,  in  fucli 
proportion  as  to  prevent  all  change  for  the 
ivorfe,  and  preferve  the  effential  parts  of  the 
Wine,  as  it  were  by  a  Balfam.  But  when  the 
eafe  is  inveterate,  this  Remedy  of  it  felf  will 
fcarce  prove  wori  fufficient ;  unlefs  affifted  by 
fomewhat  to  give  a  Body,  as  that  gitfes  Strength. 

Whence  it  is  highly  convenient  to  have  always 

P  %  at 
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at  hand  a  quantity  of  Wine  made  as  rich  as 
ever  it  will  ferment ;  a  fuitable  proportion 
whereof,  being  added  along  with  the  Spirit, 
will  have  a  very  good  effed  ;  efpecially  if  the 
whole  be  quickened  with  a  little  ejfential  Oil  oj 
Wine ;  which,  in  cafe  of  over  aqueous  Wines, 
is  generally  deficient.  And  this  being  a  capital 
Difeafe  in  Wines,  or  that  whereto  moft  of  the 
reft  are  originally  owing,  it  may  be  proper  here' 
to  give  a  Form  of  a  Remedy  which  has  been 
found  effedual  for  the  purpofe. 

30.  Take  an  Ounce  of  fine  eflential  Oil 
of  Wine,  mix  and  grind  it  with  a  Pound 
of  dry  Loaf-Sugar  into  an  Elaofaccharum \ 
difiolve  this  Elaofaccharum  in  two  Gallons 
of  the  richeft  Wine  ,*  and  add  to  it  two 
Gallons  of  the  finefl:  Spirit  of  Wine,  fo 
as  that  they  be  well  incorporated  toge¬ 
ther  ••  The  Dofe  of  this  Mixture  muft 
be  proportioned  to  the  Exigence  ;  but 
in  ordinary  cafes  one  half  will  fuffice  for 
a  Pipe  of  Wine.  *  >M 

31.  There  is  a  Difeafe  of  Wines  oppofite  to 
the  former,  when  their  aqueous  moifture  is 
drawn  from  them  too  far  ,*  whence  they  become 
dry,  as  it  were,  and  parched,  for  want  of  it. 
This  cafe  indeed  cannot  well  happen,  except  by 
the  method  of  Condenfation ;  whereby  Wines 
may  have  their  efiential  parts  brought  fo  clcfe 
together,  as  to  become  unfit  for  drinking  till 
fet  more  afunder,  and  diluted.  But  this  muft 
not  be  attempted  with  Water  alone,  for  fear  of 
inducing  a  flatnefs  •  The  beft  way  is,  to  have  a  i 
dilute  or  thin  taftelels  Wine  ready  at  hand  for 
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the  purpofe*;  whereby  any  degree  of  richnefs 
may  be  given  at  pleafure. 

32,  But  the  artificial  method  of  preparing 
Wines  renders  all  Remedies  unneceflary,  as  it  . 
intirely  prevents  their  Difeafes  ;  fo  that  they 
need  neither  be  made  too  aqueous  nor  dry,  but 
eonftantly  of  a  perfed  full  Body,  that  (hall  nei¬ 
ther  fubjed  them  to  acidity,  ropinefs,  or  foul- 
nefs,  when  once  well  cleared  of  their  grofs  Lee?, 

in  the  ordinary  way  of  Racking. 

33.  But  in  cafe  the  Wine  fliould  not  fpeedily 
grow  fine  of  it  felf,  the  addition  of  a  little  tar- 
prized  Spirit  of  Wine  will  haften  the  efFedt  f  : 

Or  at  once  to  make  a  general  Remedy  for  Wines 
hat  are  too  poor  and  aqueous,  or  fuch  as  will 
lot  thoroughly  fine  themfelves  ;  let  a  pure, 
aftelefs,  and  totally  inflammable  Spirit  be  made 
rom  Sugar;  digefl:  this  Spirit  upon  a  tenth 
'art  of  pure  and  dry  Salt  of  Tartar  for  three 
ays;  decant  the  Liquor,  and  put  it  to  ten 
imes  its  own  quantity  of  a  Wine,  made  as  rich 
s  it  poflibly  would  ferment :  And  then  fix  or 
ight  Quarts  thereof  will  at  any  time  mend, 
nprove5  and  fine  down  a  Pipe  of  ordinary 
fine. 


*  See  Left,  VIL  Exp,  I. 
f  See  Left,  XI.  Exp,  II.  IV. 
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containing 

Attempts  to  illuftrate  and  improve  the 
Arts  depending  upon  Distill  at  ion  ; 
viz.  Malt-Stilling,  Rectifying  ?  4nd 
Compounding. 

I 

The  sub-  i.W  "IT Avlng  already  gone  through  with 
j*a-  E- — 1  the  Arts  immediately  depending 

fL  JL  upon  vegetable  per  mentation  ;  w  i 
next  proceed  to  confider  of  the  ways  of  im-r 
proving  the  Art  of  DiftiHation  \  which  depends 
upon  Fermentation  fecondarily. 

VtfliU*-  2.  The  Word  DiftiHation  is  here  ufed  in  the 
uon,  p0pUlar  fenfe,  to  fignify  the  Art  by  which  all 
inflammable  Spirits,  Brandies,  Rurps,  Arracks, 
and  the  like,  are  procured  from  vegetable  Sub- 
je&s,  by  the  means  of  a  previous  Fermentation, 
and  a  fubfequent  treatment  of  the  fermented 
Liquor  by  the  Alembic,  or  Hot-Still,  with  its 
proper  Worm  and  Refrigeratory. 

The  Arts  f.  The  Arts  therefore  at  prefent  to  be  con - 

therein  con- 
sfrned. 


ercd  $re  thole  of  Malt-Stilling,  Reftifying, 

any 


and  Compounding,  with  the  Bufinefs  of  the 
Brandy-Merchant,  the  Officers  of  Cuftoms  and 
Excife,  fo  far  as  relates  to  Spirits,  and  the  fe- 
veral  Dealers  in  Brandies,  Rums,  Arracks,  and 
Cordial  Waters. 

4.  The  Experiments  we  (hall  exhibit  will <f 
(hew,  (1)  the  Method  of  diftilling  a  Spirit  from 
a  fermented  Malt-Wort,  commonly  called  Waft, 
in  order  to  obtain  Aqua  Vitay  or  the  ordinary 
Malt  Spirit;  whereof  many  Cordial  Waters  are 
made  by  the  Compounders ,  Apothecaries ,  and  o- 
thers:  (2)  Our  fecond  Experiment  will  exhibit 
the  Method  of  purifying  or  re&ifying  this  Spirit, 
of  the  firft  running,  or  Lovj-lVinesy  as  they  are 
called,  into  a  faleable  Proof-Spirit,  or  what 
they  emphatically  call  Proof  Goods ;  that  is,  a 
certain  ftandard  Spirit,  ufually  confiding  of  one 
half  Water,  and  the  other  half  Alcohol :  (3)  Our 
third  Experiment  will  exhibit  the  Arc  of  the 
rectifying  Diftiller,  or  the  Method  whereby 
the  Proof  Goods  of  the  Malt-Stiller  are  made 
into  a  fweeter  or  cleaner  Spirit,  for  the  finer 
ufes  of  the  Compounder  and  Apothecary : 

(4)  Our  fourth  Experiment  will  (hew  the  true 
Method  of  examining  Proof  in  Spirits;  and  dii- 
cover  the  invalidity  of  the  common  methods  of 
judging  of  the  purity,  genuinenefs,  and  good* 
nefs  of  Brandies,  Rums,  •  and  Arracks :  And 

(5)  our  fifth  and  Iaft  Experiment.,  for  the  pre¬ 
sent,  will  (hew  the  Method  of  making  Cordial 
or  Compound  Waters  in  perfe&ion. 

P  4 
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Experiment  I. 

I’he  Method  of  diftilling  Malt-  Wafh>  or  a  fermented 
Mixture  of  Meal  and  Malt ,  for  Spirit. 

^  ^  e  now  hrifkly  fiirred  together  the  Malt-' 
mfi.  Wafh  prepared  in  the  laft  Experiment  of  our 
laft  Letlure ,  and  therewith  filled  two  thirds  of 
a  Still,  fir  ft  made  hot  and  dewy  on  the  infide 
with  boiling  Water,  and  keeping  the  whole  ftir- 
ring  till  it  almoft  begun  to  boil*  then  immedi¬ 
ately  clapped  on  the^  Head,  and  luted  it  down. 
There  now  Toon  ran,  in  a  (lender  Stream,  from 
the  Nofe  of  the  Worm,  a  fpirituous  Liquor, 
that  was  inflammable,  or  burnt  in  the  Fire.; 
We  continued  to  work  fo  long  as  the  Liquor 
that  came  over  would  catch  Flame  when  thrown 
upon  the  hot  Still-Head,  when  a  lighted  Candle 
was  applied  to  the  rifing  Fume. 

Low 7/ines.  And  thus  we  obtain  what  the  Malt- 
Stillers  call  a  Malt  Lovo-lVine ;  that  is,  a  fpiri¬ 
tuous  Liquor  from  fermented  Malt  and  Meal, 
io  diluted  with  Pnlegm,  or  Water,  as  that 
the  laft  Runnings  of  it  would  not  burn  upon 
the  Still-Head.  And  that  which  comes  over 
after  the  Spirit  falls  oft  from  being  Proof,  till 
it  wiii  no  longer  burn  in  the  Still-Head,  is  caiP 
ed  by  the  Name  of  Faints.  : 

ihe  E xpe-  7.  This  Experiment  may  be  rendered  gen^- 

tX~ rab  bY  a  flight  variation  of  circumftances ;  or 

e  as  an  inftance  of  all  the  ways  of 
procuring  inflammable  Spirits;  whether  Bran¬ 
dies,  Rums,  Arracks,  Cyder-Spirit,  or  the 
like:  Tor  if  any  Wine,  Beer,  or  fermented 

Liquor 


1 


Of  Dijlillation .  *  2 1 

Liquor  from  Sugar,  Treacle,  Roots,  Fruits, 

&c.  be  treated  in  the  fame  manner,  it  affords 
a  Spirit  differing  only  according  to  the  nature, 
or  fpecific  tafte  and  odour,  of  the  Subject 

8.  But  none  of  thefe  Subje&s  will  afford  the 
lead  inflammable  Spirit  without  a  previous  Fer¬ 
mentation*.  Thus  though  the  recent  Juice 
of  the  Grape,  or  any  other  fermentable  juice, 
were  diftilled  to  drinefs,  yet  not  one  drop  of 
inflammable  Spirit  would  be  procured  :  Whence 
it  appears  that  inflammable  Spirit  is  a  thing 
)roduced  by  Fermentation  f . 

9.  The  Cautions  required  to  render  the  'Ex-Cnutim. 
jeriment  fuccefsful,  and  the  Production  per- 

'eft,  are,  (1)  That  the  Fermentation  be  well 
lerformed,  and  the  Liquor  become  truly  vinous, 
ind  of  an  acid  pungency  ± ;  (2)  that  it  be  gen- 
ly  diftilled,  by  means  of  a  foft,  well  regulated, 

'ire ;  (3)  that  the  grofferOil,  apt  to  rife  along 
nth  the  Spirit,  be  kept  out  by  a  proper  Strain- 
r,  or  thick  doubled  Flannel,  laid  under  the 
Me  of  the  Worm.  And  if  thefe  Cautions  be 
uly  obferved,  the  Low-Wines  will  prove  confi- 
erably  pure  and  vinous. 

10.  When  all  the  Spirit  is  thus  obtained, 
here  remains  behind  in  the  Still  what  theywm* 
Dmmonly  call  Bottoms ;  that  is,  the  grols  parts 

f  the  fermented  Meal  and  Malt  mixed  with 
Vater.  The  ufe  generally  made  of  this  grofs 
matter  is  for  the  feeding  of  Hogs;  whence  the 

Malt-1 


*  See  Left,  VII.  Exp.  IV. 
f  See  Left.  XI.  pajjim. 

£  See  Led.  VII.  and  XL 
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Malt-Stillers  of  England  are  generally  Iarg? 
Dealers  in  Hogs :  But  in  Holland  that  makes  % 
feparate  Bufinefs. 

ii.  Thus  we  have  gone  through  three  o: 
the  principal  Branches  of  Malt-Stilling  ;  viz 
the  Brewing,  Fermenting,  and  firft  Diftillinj 
parts ;  or  the  making  of  the  Wort,  the  working 
it  in  the  fermenting  Back,  and  the  drilling  ii 
from  the  Wa(h  *.  There  is  but  one  part  mon 
pf  this  Art ;  viz.  the  Re&ifying  part ;  or  xht 
way  of  making  up  their  Goods ,  as  they  call  it,  t< 
faleabie  Proof  :  And  how  this  is  performed,  wil 
be  feen  by  the  following  Experiment. 

Experiment  II. 

"The  Method  of  fimple  Rectification,  or  difiifiing  th 
Low-Wines,  produced  by  the  foregoing  Experiment 
into  Proof -Spirit  for  Sale. 

Prstf-spT*  12.  W©  took  the  Low- Wines  produced  ii 
fift  the  preceding  Experiment,  and  diftiited  then' 
over  again  in  Balneo  Maria,  or  barely  by  th< 
heat  of  boiling  Water ;  and  thus  obtained  ; 
purer  and  higher  re&ified  Spirit  than  before 
>yhich  being  let  down  with  fair  Water  to  a  cer 
tain  fize  or  ftandard  called  Proof  f,  is  what  rh> 
Malt-Stillers  underftand  by  Proof-Goods,  o. 
their  re&ified  Malt-Spirit. 

13.  Th 


*  See  Le&.  XI.  Exp.  VI. 

f  What  this  Proof  is,  fee  explained  So  fourth  Experl 
Bient  of  the  prefect  Le$ur$, 
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i  j.  The  common  Malt-Stillers  indeed  do  not 
ius  reCtify  their  Spirit  in  Balnea  Maria,  but 
irely  by  rediftilling  their  Low  Wines  in  a  fmall- 
:  Still;  fo  that  their  Spirit  is  not  fo  clean  as 
lat  of  our  prefen t  Procefs..  The  perfection 
terefore  of  the  Art  of  dialling  from  Male 
ems  to  require  a  good  method  of  rectifying 
ean,  as  well  as  careful  obfervance  of  the  cau- 
on  above  laid  down. 

14.  Having  thus  regularly  gone  through  the 

hole  Art  of  the  Malt-Stillery  as  it  is  praCtifed 
f  the  more  intelligent  Artifts ;  we  proceed  to 
fer  a  confederation  or  two  for  its  farther  im- 
‘ovement.  #  ^  v 

15.  The  Inconveniencies  of  this  Art  regard inmye- 
ther  the  Subject,  or  the  Work :  The  Subject, 

fee,  is  Ma^c>  which  being  of  a  large  bulk, 
refpeCt  pf  its  faccharine  part,  and  requiring  a 
eat  proportion  of  Water  to  extract  this  part ; 
nee  many  large  Veflels,  fuch  as  Mafln-Tuns, 
olers,  Fermenting-Backs,  Coarfe-Stills,  and 
ne-Stills,  become  necelfary  therein ;  whereby 
labour  alfo  is  increafed,  and  the  price  of 
commodity  enhanced.  This  Art,  therefore, 
ing  far  removed  from  fimplicity,  is  confer 
ently  far  removed  from  perfection. 

16.  The  Remedy  here  fhould  feem  to 
nd  upon  the  introduction  of  a  new  Art,  fub- 
vient  to  the  Art  of  the  Malt-Stiller ,  and  con¬ 
ing  itfelf  to  the  boiling  down  of  Malt- Wort 

a  Rob*;  fq  as  to  fupply  the  Malt-Stiller 
th  his  SubjeC^  in  the  fame  manner  that  the 

Fine* 


f  Sep  Left.  X,  Exp.  Ill, 

**“  -  ■<  •  •*  '  f  !  • 
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refill. 


Fine-Stiller  is  now  fupplied  by  the  Sugar-Bak 
with  Treacle :  For  thus  the  compleat  bufinc 
of  the  Malt- Stiller  might  be  commodioufly  r 
duced  to  a  great  degree  of  fimplicity. 

17.  By  the  fame  means  the  Spirit  of  tj 
Malt- Stiller  would  alfo  become  much  finer  th; 
at  prefent ;  becaufe  the  Subjed:  would  cor 
tolerably  refined  to  his  hands,  or  purged  of  i 
grofs,  mealy,  and  husky  matter,  tvhich  yieh 
a  difagreeable  Oil  in  Diftillation ;  and  is  al 
apt  to  burn  in  the  Still,  and  fpoil  the  Spir: 
And  we  recommend  it  to  thofe  who  are  skille 
in  this  Branch  of  Diftillation,  to  try  whether 
Spirit  fuperior  to  that  of  Treacle  may  not  t 
procured  from  the  Rolf  of  Malt%  prudently  pr< 
pared  and  fermented, 

18.  There  needs  no  particular  Experiment  t 
fhew  the  bufinefs  of  the  Fine- Stiller ;  this  bein 
no  more  than  working,  in  the  manner  abo^ 
explained,  from  a  Waffo  made  by  fermentin 
Treacle  with  Yeaft;  though  it  is  ufual  to  add 
confiderable  proportion  of  Malt,  and  fometimc 
powdered  Jalap,  in  the  fermenting  Back :  Th 
Mak  accelerates  the  Fermentation,  and  make 
the  Spirit  come  out  the  cheaper ;  and  the  Jala 
prevents  the  rife  of  any  crafty  head  on  the  fui 
iaee  of  the  fermenting  Liquor ;  fo  as  to  ieav 

greater  opportunity  for  the  free  accefs  of  th 
Air ;  and  thus  alfo  ihorten  the  work,  by  turn 
mg  the  foamy  into  the  more  Lifting  kind  0 
Fermentation, 


Expe&i 


) 


*  • 
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Exp eriment  III. 

\  r+c  *» 

f he  Art  of  the  ReBifier;  or  the  Method  whereby 
the  Proof-Goods  of  the  Malt- Stiller  are  made  into 
a  cleaner  Spirit ,  for  the  finer  afes  of  the  Com¬ 
pounder  and  Apothecary . 

ip.  To  two  Gallons  of  the  common  Proof- 
pirit  of  the  Malt-Stiller,  procured  after  the*1*”  0j* 
rnnner  of  our  fecond  Experiment,  we  added 
iree  Ounces  of  the  Black  Flux,  or  a  mixture 
E  Tartar  and  Nitre  calcined  to  blacknefs*; 
id  drew  over  all  that  would  run  in  an  unintpr- 
ipted  dream  from  the  Nofe  of  the  Worm,  by 
eans  of  the  Balneum  Maria.  The  Spirit  which 
ius  came  over,  we  made  up  Proof,  with  fair 
/ater.  And  the  Spirit  fo  prepared  is  the  com- 
on  faleable  proof  Goods  of  the  rectifying  Diftii- 
r,  when  he  works  to  a  truth. 

20.  This  is  the  Spirit  we  commonly  meet^«fr  ^'~ 
th  in  Trade  under  the  name  and  notion  ofr/r* 

alt -Spirit ;  which  is  thus  fitted  for  making  the 
mmon  Cordial  or  compound  Waters ;  being. 
Rectification,  cleared  confiderabjy  of  its  foetid 
il,  and  nauieous  Phlegm.  If  it  be  defired  dill 
-aper,  one  of  the  bed  methods  is,  To  dilute 
-  ftronged  part  that  comes  over  fird,  with  a 
ge  proportion  of  fair  Water;  and  draw  off 
:  Spirit  gently  again,  by  the  Balneum  Maria ; 
in  making  it  up  proof  with  fine  foft  Water. 

21 .  But  this  method  will  not  yet  give  us  th einmve* 
rit  without  fome  naufeous  and  difagreeablew*w*Wl 
vour ;  nor  do  the  Re&ifiers  appear  acquaint- 

with  any  good  Method  for  the  purpofe : 

They  • 


*  See  Left.  II.  Exp,  II, 
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RemtdteJ. 


They  have  been  labouring  after  it  j  but  gen 
rally  in  the  dark,  for  want  of  the  proper  knoi 
ledge  of  the  Fadts  and  Experiments  neceffary 
the  Enquiry.  Thus,  for  inftance,  they  fee 
little  apprehenfive  that  it  is  the  Oil  of  the  Ma 
redding  in  the  Spirit,  which  caufes  them  all  th< 
trouble ;  or  that  it  is  the  efiential  Oil  of  t 
Subjed  which  gives  t6  Malt-S}pirits,  Brihdi 
Rums,  and  Arracks  their  particular  FlaVou 
For  if  the  eflential  Oil  could  be  totally  feparat 
from  Malt-Spirit,  that  Spirit  might  be  render! 
flavourlefs  and  taftelefs;  and  then  any  6th 
Flavoar  might,  by  means  of  other  effential  Oi 
be  introduced  into  it  ,*  whereby  it  might 
fnade  to  refemble  either  French  Brandy,  Rui 
or  Arrack.  And  in  the  effecting  of  this,'  m 
fimplicity  and  cheapnefi,  the  perfedion  of  tl 
Art  of  Redifying  feemS  to  confift. 

22.  We  would  recommend  to  them  the  w 
of  working  from  a  Spirit  largely  diluted  wi 
Water  into  Water  again;  Whereby  the  eflenti 
Oil  would,  at  one  operation,  be  doubly  fep 
rated.  But  we  have  no  great  hopes  that  ai 
diredion  of  this  kind  can  prove  ferviceable 
them,  for  want  of  their  being  acquainted  wi 
chemical  Operations,  and  the  beft  contrivanc* 
and  large  ways  of  diftilling  with  elegance  ai 
fimplicity. 


23.  The  Chemiffs,  however,  have  help* 
them  to  a  tolerable  Expedient  for  covering  tii 
imperfedions  of  the  Spirit  which  they  Cann 
deanfe ;  viz,,  by  the  addition  of  what  is  call 
Spiritus  Nitri  dulcis ;  a  fmali  proportion  where 
will  give  an  agreeable  Vinofity  to  a  Hogftiei 
of  Spirit.  But  this  Expedient  is  attended  wi 
an  inconvenience ;  for  the  Flavour  is  very  a 
to  fly  off,  or  be  loft,  when  the  Spirit  is  kept 
ss  Cask:  But  the  fuccefs  proves  different,  wh) 

tl 
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he  Spirit  is  kept,  well  flopped  down,  in  a 
31afs. 

14.  The  Art  of  the  ReSlfier  might  entirely  be 
ec  slide  as  ufelefs,  if  the  original  Malt-StiUermmi - 
ould  make  his  Spirit  perfect  at  a  fecond  opera- 
ion  ;  as  we  judge  it  might  be  made.  But  here 
gain,  the  Malt- Stiller  can  fcarce  be  brought  to 
orfake  the  beaten  track.  If  they  are  diipoled 
o  improve  their  Art,  we  would  recommend  to 
hem,  fir(l9  the  brewing  in  perfe&ion;  and  /*- 
wdly,  the  keeping  of  their  Wa(h,  after  the 
lanner  of  ftale  Beer,  till  it  has  entirely  loft  its 
lalt  Flavour,  and  acquired  a  pungent,  acid, 
finofity ;  and  then,  thirdly ,  leaving  out  the 
ees,  to  diftil  with  a  well-regulated  Fire.  Thofe 
ho  have  not  tried,  would  Tcarce  conceiVe  how 
»reeable  a  Spirit  may  be  thus  procured  from 
lalt,  at  the  very  firft  Diftillation.  The  gain- 
il  part  of  the  Secret  depends  upon  an  artificial 
let  hod  of  making  Malt- Liquors  expeditioufly  ftale 9 
ighti  and  flavourlefs ,  though  othemije  vinous  *. 

Experiment  IV. 

he  Method  of  examining  Proof  in  Spirits  ;  and 
detecting  the  Invalidity  of  the  common  Ways  of 
judging  of  the  Purity ,  Genuinenefs ,  and  Goodnefs 
of  Brandies ,  Rums,  and  Arracks . 

2).  We  took  a  long  Vial,  half  filled  with  Trodftaim 
e  common  Proof-Spirit  of  the  '  Malt  -  Stiller,  cf  ty****- 
id  giving  it  a  fmart  ftroak  with  its  bottom 
;ainft  the  Palm  of  the  Hand,  there  appeared 
1  the  furface  of  the  Liquor  a  Chaplet,  or 
'own  of  Bubbles,*  which  went  off,  or  difap- 
ared,  in  a  certain  ftrong  manner;  that  is,  firft 

remain- 


*  Sec  Apfwdix  to  Left,  XT.  Sec  alfo  Led.  VII. 
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remaining  a  while,  and  then  going  away,  fc 
degrees,  without  breaking  into  fmaller  Bubble 
or"  riling  into  larger.  And  when  the  Bubbl 
go  off,  in  this  manner,  the  Spirit  is  faid  to  l 
proof,-  or  merchantable* 

Erroneous.  26.  And  by  this  kind  of  Proof,  all  Diftillen 
Brandy-Merchants,  Brokers,- and  the  Office 
of  the  Cuftoms  and  Excife,  judge  of  the  Streng’ 
surd  Quality  of  Brandies  and  Spirits,  in  all  tl 
Brandy-Countries  and  Sea-Port  Towns  of  Et 
rope;  whence  it  is  alio  conveyed  to  other  par 
of  the  World.  It  may  therefore  appear  ftran, 
here  to  oppofe  the  general  opinion  and  pra&ic 
in  a  particular  where  the  intereft  of  fo  mar 
trading  people,  watchful  again!!  all  impofitio 
is  concerned :  And  yet  we  undertake  to  flnei 
that  this  kind  of  Proof  is  a  mere  fallacy  and  d 
ception  ;  for  if  but  a  little  vinous  or  faccharii 
Matter,  as  Treacle,  Syrup,  Muff,  the  Rob  * 
Fruits,  C 7c.  be  addedl  to  a  quantity  of  high| 
re&ified  Spirit  of  Wine,  this  flight  addition  w 
give  a  Brandy- Proof  to  that  Spirit  ;  whic 
therefore,  by  this  trial,  may  be  made  to  pa 
for  Brandy  ;  that  is,  a  composition  of  half  Wat) 
and  half  Alcohol;  whereas  in  reality  is  is  almq 
totally  Alcohol. 

eel; on.  27.  The  fraud  is  eafily  dete&ed  ;  not  in  tl 

common  way  pracHfed  upon  the  Keys,  but  l 
burning  a  little  of  the  Spirit  in  a  Spoon;  f< 
thus  it  will  leave  the  faccharine  Matter,  in 
dry  form,  behind/ 

sophtjlica -  28.  Whether  there  be  any  Method  con. 

t!on‘  monly  known,  of  making  any  fpifituoij 
Liquor  of  Europe  ,  that  contains  mud 
lefs  than  a  half  of  Alcohol  to  pafs  curreij 
for  Proof-Spirit,  is  not  fo  certain:  Bi 

doubtie 


*  See  Left.  VII.  Exp,  IV.  §  $6,  37'. 


doubtlefs  this  might  be  eafily  effected ;  for  we 
fee  that  Arrack  is  Proof;  or  affords  a  ftrong 
Crown  of  Bubbles,  upon  (baking,  as  well  as 
Brandy  ;  tho*  Arrack  ufually  contains  not  above 
half  the  Quantity  of  Alcohol  that  Brandy  does ;  * 
and  if  but  a  Drop  or  two  of  its  own  or  any  other 
effential  Oil  be  added  to  a  Pint  of  Proof- 
Brandy,  this  is  fufficient  to  deftroy  its  Proof, 
and  make  it  appear  much  weaker  than  it  is. 

30.  To  prevent  being  impofed  upon  in  thisvlfc0VtrX 
Way,  we  might  have  Recourfe  to  the  Ejjay- 
hftrumenty  or  Hydroflatical  Balance:  A  Gallon  of 
Alcohol  is  computed  to  weigh  feven  Pounds  and 

\  half,  and  a  Gallon  of  Water,  eight  Pounds  ; 
vhence  the  compound  Gravity  of  an  equal 
fixture  of  the  two  may  be  affigned.  But  it  is 
imore  fure  and  ready  Method,  to  burn  a  little 
neafured  Quantity  of  the  Brandy  to  be  tried, 
tva  cylindrical  metalline  Veflel,  plunged  in  cold 
/Vater  to  an  equal  Height  with  the  Brandy, 
nd  when  it  ceaies  to  burn,  exa&Iy  meafuring 
be  Remainder,  which  is  the  Water.  But  if 
be  Spirit  has  loft  one  half  of  its  Meafure  by 
urning,  the  Brandy  may  be  allowed  Proof ;  if 
lore  or  lefs,  it  muft  be  judged  of  accordingly* 

31.  But  befides  the  falfe  Method  of  judging^y^ 
ie  Strength  of  Brandies  by  what  is  called  Proof, *mrt’ 
lere  is  another  no  lefs  fallacious  one  of  judg- 

>g  of  their  Goodnefs  ;  tho*  kept  a  great  Secret 
1  few  Hands,  as  a  thing  fome  Dealers  imagine 
certain  Criterion  for  determining  whether 
jreign  Brandies  are  mixed  with  Corn  Spirits, 
nefe  Dealers  are  provided  with  a  certain  yel-iti  ufi, 

V  Liquor ,  a  few  Drops  whereof  being  poured 

Q.  into 


See  a  Paper  of  M.  Geoffrey,  to  this  Purpofe,  in  the 
tow  Memoirs. 
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into  a  Glafs  of  right  French  Brandy,  gives  it 
beautiful  bine  Colour;  by  the  Strength  an 
Brightnefs  of  which  Colour  they  judge  of  tl 
Genuinenefs,  or  unmixed  State  of  the  Comm< 
dity »  and  buy  upon  this  kind  of  Proof :  When* 
they  may  come  to  be  much  deceived  ;  for  if  r 
ordinary  Malt  Spirit  was  to  be  coloured  wii 
Oak,  this  Spirit  would  fuftain  the  prefent  M 
thod  of  Proof;  and  might  therefore  be  purctv 
fed  by  thefe  Dealers  for  French  Brandy. 

How  made.  32.  This  Proof-Tin&ure,  or  Effay-Liqu 
may  be  expeditioufly  prepared,  by  diffolving 
little  green  Vitriol  (firft  calcined  to  Rednefs) 
a  weak  Spirit  of  Sea-Salt ;  which  thus  becon 
a  yellow  Liquor ;  a  (ingle  Drop  or  two  where 
being  added  to  a  Glafs  of  any  inflammable  S]i 
rit  coloured  yellow  or  brown  with  Oak,  w 
inftantly  turn  it  of  a  beautiful  bright  Bluj 
Whence  it  is  evident  that  this  kind  of  Trial 
no  more  than  a  Fallacy,  and  only  (hews  wb 
Brandies  are  tinged  with  Oak ;  as  they  conftai 
ly  are  by  lying  long  in  the  Cask.  And  that 
is  the  Oak  which  thus  caufes  French  Brandies 
turn  blue  with  the  Ef[ay-Liquor%  appears  ag: 
from  hence ;  That  if  the  beft  and  oldeft  Fre j 
Brandy  be  re-diftilled,  and  thus  made  colourh 
it  will  not  turn  blue  with  the  E/fay- Liquor ;  I 
caufe  all  the  Tin&ure  of  the  Oak,  or  ting 
Matter  of  the  Cask,  is  left  behind  in  the  Stil 
its  f dUcy  33.  One  of  the  beft  Methods  to  prevent  be 
Jetecled.  impofed  upon  by  the  mixing  of  Malt  Sp 
with  a  finer,  is  to  acquire  a  Habit  of  judg 
by  the  Tafte  and  Smell ;  for  Malt  Spirit  is  u 
ally  rectified  fo  ill,  by  the  Addition  of  n 
alkaline  Salts,  or  certain  flavouring  Ingredie 
that  it  may  commonly  be  perceived  by  the  N 
or  Palate  ;  efpecially  if  the  Brandy  propofed 

Examination  be  largely  diluted  with  Water. 

prey 
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tfevent  its  over-heating  the  Mouth ;  or  elfe  be 
mrnt  in  a  Spoon,  fo  as  to  leave  the  Phlegm  to 
>e  tafted  and  fmelt  by  itfelf :  For  this  Phlegm, 
f  the  Brandy  were  debafed  by  a  Corn  Spirit, 
vill  tafte  and  fmell  confiderably  naufeous,  very 
liferent  from  the  Phlegm  of  pure  French  Brandy, 

Experiment  V\ 

^he  heft  Method  of  making  Cordial  or  Compound 

Waters. 

34.  We  infufed  a  Pound  of  frefh  Citron  Citron 

eel  in  two  Gallons  of  good  Melaffes  Spirit  ;^ater  prt- 
len  committing  the  whole  to  the  Still,  drew^*r^ 
f  the  Spirit  gently,  with  Care  to  avoid  the 
aims :  Then  making  up,  as  they  call  it,  with 
>ft  Water,  fo  as  to  leave  the  Liquor- Proof,  we 
Ided  half  a  Pound  of  Fine  Sugar ;  and  thus 
"ocured  a  genuine  Citron  Water,. 

35.  This  Experiment  is  general,  and  (hew SThe^xperi- 
e  ufual  Methods  of  making  all  the  Compound*7^**” 

’  Cordial  Waters,  by  thofe  Diftillers  who  are ten^' 
lied  Compounders,  and  alfo  by  Apothecaries ; 

0  Apothecaries  feldom  make  diftilled  Waters 
good  as  the  Compounders. 

3£.  The  Perfe&ion  of  this  Branch  of  Diftilla-Cww/wwi 
3n  depends  upon  the  Obfervance  of  a  few  Plfpllatl0n 
ules,  which  might  be  eafily  complied  with  :  mFove  • 
nd^  thefe  Rules  we  (hall  here  lay  down,  as 
dging  them  of  Confequence  to  the  Improve- 
«nt  not  only  of  the  Art  of  the  Compounder, 
it  alfo  of  a  Branch  of  Pharmacy  and  Medi- 
le.  *  ' 

37*  The  fir  ft  Rule  is,  To  ufe  a  well-  cleanfedRu^ 
irit,  that  is  freed  from  its  own  ejfential  Oil.  For 
the  Defign  of  Compound  Diftillation  is  to 
pregnate  the  Spirit  employed  with  the  eflentiai 

Cl  2  Oil 
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Oil  of  the  Ingredients,  it  ought  firft  to  hav 
depohted  its  own. 

38.  The  fecond  Rule  is.  To  fuit  the  Time  < 
previous  Digeftion  to  the  Tenacity  oj  the  Ingredient 
or  the  Ponderojtty  of  their  Oil .  Thus  Rhodiurr 
Wood  and  Cinnamon  require  to  be  longer  d 
gefted  before  they  are  diftilled  than  Calami 
Aromaticus ,  or  Lemon- Peel.  Sometimes  alfo  0 
bobation  (that  is,  the  pouring  of  the  Spirit  one 
drawn  off,  back  upon  the  fame  Ingredient! 
proves  neceffary ;  as  particularly  in  making  tl 
ftrong  Cinnamon  Water  ;  where  the  effenti 
Oil  is  extremely  ponderous,  and  difficultly  rift 
along  with  the  Spirit,  without  one  Cohobatio 
more. 

39.  The  third  Rule  is.  To  fuit  the  Fire  .1 
Strength  of  the  DifliUation  to  the  Ponderofity  of  t 
Oil  intended  to  be  raifed  with  the  Spirit .  Thl 
ftrong  Cinnamon  Water  (hould  be  diftilled  c 
brisker  than  the  Spirit  of  Mint  or  Baulm. 

40.  The  fourth  Rule  is,  That  a  due  Propo 
tion  of  only  the  finer  ejfentialOil  of  the  Ingredients 
thoroughly  united  or  incorporated  with  the  Spirit ; 
as  to  keep  out  the  grojfer  and  lefs  fragrant  Oil,  Ar 
this  may  be  chiefly  effected  by  leaving  out  tl 
Faints ,  and  making  up  to  ftrong  Proof  with  fit 
foft  Water  in  their  ftead.  And  upon  the  Ot 
fervance  of  thefe  four  eafy  Rules  the  Perfe&ic 
of  the  Art  of  Compound  Di (filiation  feems 
depend. 

41.  The  Addition  of  fine  Sugar  to  Cordi 
Waters  is  a  thing  of  lefs  moment,  and  may  l 
ufed  or  omitted  occafionally.  And  if  thefe  E 
regions  be  obferved,  there  will  be  no  need 
fining  down  Cordial  Waters  with  Allum,  Whi 
of  Eggs,  Ifing-Glafs,  or  the  like;  for  they  w 
be  presently  bright,  fweet  and  pleafant  tafte 
without  any  farther  Trouble* 

42.  Ar? 


42.  And  thus  we  hope  to  have  (hewn  the 
Way  of  perfecting  the  Art  of  Compound  Diftil- 
ation ;  even  by  the  common  Alembic,  or  hot 
kill,  without  the  Ufe  of  the  Balneum  Maria ; 
'or  which  there  is  here  no  Occafion,  if  the  Artift 
>e  but  expert  in  working  by  the  Alembic* * 

AXIOMS  and  CANONS. 

1.  We  learn  from  our  prefent  Enquiry,  that 
lflammable  Spirits  are  the  Creatures  of  vinous 
■ermentation ;  or  that  they  are  a&ually  produ- 
ed,  tho*  not  feparated,  in  that  Operation 

2.  That  the  Action  of  Fermentation  produces 
ich  a  Change  in  the  Wafh,  as  to  render  it  fe- 
arable  by  the  Fire  into  feveral  Portions  of  Mat- 
:r,  befides  the  inflammable  Spirit,  fpecifically 
fferent  from  what  the  Liquor  would  have  af~ 
rded  by  the  fame  Treatment  before  Fermen- 
don  f. 

3.  That  at  different  Times  of  Diftillation 
ere  comes  over  a  Liquor  of  different  Proper- 
:s;  viz.  firft,  an  extremely  acrid,  aromatic, 
d  biting  one ;  which  goes  off  by  degrees,  and 
ds  in  Acidity  **. 

4.  That  the  Art  of  Malt-Stilling  may  be  con- 
lerably  improved;  (1)  by  reducing  the  brew- 

1  and  fermenting  Parts  to  one  Operation  ; 

)  by  diftilling  flow  ;  and  (3)  by  keeping  out 

2  grofs  Oil  of  the  SubjeCh 

5.  That  this  Art  may  be  farther  improved, 
fermenting  a  clear,  well-brewed  Wort,  and 
eping  it  to  be  ftale,  or  till  it  has  loft  all  Fla- 

Q  3  vour 


See  Exp.  I. 

See  Left.  VII.  Exp.  IV.  See  alfo  Appkrjix  to  . 

*  Sec  Exp.  I,  and  Appendix  to  Left,  XL 
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vour  of  the  Malt ;  as  it  will  naturally  do  by  long 
lying,  or  in  a  very  (bore  time  by  the  Help  of  a 
certain  artificial  Treatment*. 

6.  That  the  Perfe&ion  of  the  Art  of  Malt- 
Stilling  requires  the  Affiftance  of  a  new  Art,  to 
produce  a  kind  of  Treacle  from  Malt,  or  the 
Redu&ion  of  the  Art  of  the  Malt-Stiller  to  the 
fame  Simplicity  as  that  of  the  Fine-Stiller  f. 

y.  That  the  effential  Oil  of  the  vegetable 
Subjedt  is  the  Thing  which  gives  to  all  Spirits 
their  particular  Odours  and  Flavours  £. 

8.  That  the  fineft,  moft  fubtil  and  efficacious' 
Part  of  this  effential  Oil  always  rifes  firft  in 
Diftillation**. 

5?.  That  the  Purity  and  Perfe&ion  of  Spirits 
eonfidered  merely  as  Spirits,  greatly  depend, 
upon  their  being  cleanfed  firft  of  their  effentia 
Oil,  efpecially  its  groffer  Part,  and  next  of  the 
Phlegnvji.  I 

10.  That  Brandies  are  a  Mixture  of  one  hal| 
Water,  and  the  other  half  Alcohol  ;  that  th< 
Meafure  of  the  Strength  of  Brandies  is  th< 
Quantity  of  Alcohol  they  contain ;  and  there 
fore  that  their  Water  may  be  commodioufl] 
left  behind  upon  Exportation  or  Carriage#. 

n.  That  as  Brandies  hold  fome  fmail  Pro 
portion  of  effential  Oil,  they  are'  in  Stridtnef 
dilute  QuinteJJences #  ,*  whence  their  Propertie 
and  Effe&s  may  be  eafily  explained,  in  a  che 
mical  manner, 

12.  Thai 


*  See  Exp.  I.  and  III. 
f  See  Exp.  I.  and  III. 
i  See  Exp.  I.  III.  V, 

**  Exp.  I.  III.  V. 

ff  Exp.  I.  II.  III.  V. 

*  Exp.  I.  II.  III.  IV.  « 

*  Exp.  I.  II.  IIL  V. 
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12.  That  the  Perfe&ion  of  Redification  in 
Spirits  depends  upon  finding  out  a  fimple  Me¬ 
thod  of  feparating  all  the  Oil  and  Water  from 
a  Spirit*. 

13.  That  the  great  Affinity  betwixt  the  effen- 
tial  Oil  and  Spirit  is  the  phyfical  Caufe  of  the 
Difficulty  found  in  the  Redification  of  Bran¬ 
dies!. 

14.  That  the  Perfedion  of  the  Art  of  Malt- 
Stilling,  whereby  a  Spirit  might  be  procured 
pure  at  the  firft  Operation,  would  fuperfede 
the  Art  of  Rectifying 

15.  That  the  Bubble-Brandy  Proof  may  be 
artificially  given  to  high-redified  Spirit  of  Wine, 
and  as  eafily  deftroyed  in  Proof-Spirit,  without 

weakening  the  Spirit**. 

1 6.  That  the  common  Methods  of  trying  and 
examining  Brandies  by  the  Bubble-Proof,  and 
their  turning  blue  with1  a  vitriolic  Solution,  are 
abfolutely  fallacious,  and  not  to  be  truffed  for 

the  Purpofes  intended  ff. 

17.  That  phyfical  Proof  in  Brandies  is  the  Pro¬ 
perty  they  have,  upon  (baking,  to  generate  a 
Crown  of  moderately  large  Bubbles  on  their 
Surface,  by  means  of  a  certain  Tenacity,  arifing 
from  a  ffated  Proportion  of  eflential  Oil  diffol- 
ved  in  among  them  ;  which  Tenacity  may  alfo 

be  given  by  other  Bodies 

1 3.  That  a  fure!  Method  of  determining  the 
Strength  of  Brandies  is  by  Deflagration,  or 
burning  away  their  Alcohol ;  then  examining  the; 

Q.  4  remain- 
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*  See  Exp.  III. 

f  Exp.  I.  11.  Ill,  V, 
f  Exp.  III. 

**  Exp.  III.  IV, 
ff  Exp.  IV, 
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remaining  Phlegm  by  Weight  or  Meafure,  afcd 
comparing  it  with  the  Weight  or  Meafure  of 
the  Alcohol  *. 

19.  That  erroneous  Notions,  or  inaccurate 
and  falfe  Methods  of  Trial,  may  prevail,  and 
become  alrhoft  univerfal  in  Trade  ;  fo  that  even 
the  prudent  Merchant  (hall  buy' and  fell  upon, 
weak  Trials,  whilft  the  Detedion,  Rectification, 
or  Adjuliment  thereof,  belongs  to  fome  other 
Branch  of  Knowledge  f. 

so.  That  the  Way  of  perfecting  the  Art  of 
Compound  Diftillation  is,  (1)  To  procure  a 
well-cleanfed  Spirit;  (2)  To  ufe  proper  Dige- 
ftion ;  (3)  To  diftil  brisk,  or  flow,  as  the  SubJ 
je£t  requires;  and  (4)  To  keep  out  the  Faints, 
or  grols  Part  of  the  effential  Oil  of  the  Ingre¬ 
dients**.  3 

S  t  '  \ 
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*  Exp.  IV. 

f  Exp.  IV. 

**  Exp.  V. 
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LECTURE  XIII. 


CONTAINING 

J’be  Ways  of  procuring  Vegetable  011$, 
and  Salts ;  with  their  Ufes  in  fever  al 
Arts  and  Trades. 

I. 

i.TTTE  now  proceed  to  illuflrace  an dT^Su6’ 
\f\j  improve  the  common  Methods  of;? 

▼  If  procuring  and  employing  vegetable 
Oils  and  Salts ;  whereon  the  Exercife  o£  various 
Arts  and  Trades  depends. 

2.  The  Parts  of  Vegetables  that  chiefly  abound 

with  Oil  are,  the  Seed,  the  Leaves,  the  Fruit, Vegetables. 
and  the  Bark.  Thus  the  Seed  of  Muftard,  and 
of  the  Sun-Flower,  Almonds,  Nuts,  Becch- 
Maft,  (7c.  afford  a  copious  Oil  by  Expreflion  ; 
and  the  Leaves  of  Rofemary,  Mine,  Rue, 
Wotmwood,  Thyme,  Sage,  &c.  the  Berries  of 
Juniper,  Olives,  Indian  Cloves,  Nutmeg,  Mace, 

(7c.  the  Bark  of  Cinnamon,  Saffafras,  and  Clove 
yield  a  confiderable  Proportion  of  effential  Oil 
by  Diftillation 

3.  And  much  in  the  fame  manner  is  Oil  of 
Fat  contained  in  the  Parts  of  Animals  ;  being 
either  interfperfed  among  the  nmfcular  Flefh, 
colle&ed  into  particular  Bags  or  Cells ,  or 
lodged  in  the  Cavities  of  the  Bones,  & c. 

4.  Our 


*  Sec  below  Exp,  II. 
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The  Design  ^  Our  Experiment  will  (hew  the  Me- 

inmems  procuring  Oils  by  Expreflion,  from 

Nuts,  Seeds,  Maft,  Olives,  Vc.  The  fecond 
will  exhibit  the  Method  of  procuring  thofe 
called  the  Efiential  Oils  of  Vegetables.  The 
third  Experiment  will  (hew  the  Method  of  rec¬ 
tifying  thofe  called  the  Empyreumatical  Oils, 
Our  fourth  Experiment  will  (hew  the  Method 
of  refining  Sugar.  The  fifth  Experiment  will 
fhevv  the  Way  of  refining  'Tartar  :  Our  fixth, 
the  Manner  of  refining  Nitre ,  or  Salt-Petre  ,* 
and  our  feventh  and  laft  Experiment,  for  the1 
prelenr,  will  (hew  the  Method  of  making  Pot- 
Afh. 


Experiment  I. 


The  Method  of  procuring  Oil  ly  Expreflion,  front 
Nuts,  Seeds ,  Maft,  &c. 


txprep j  5.  We  took  two  Pounds  of  Sweet  Almonds, 

oa  of  aU  blanched,  and  beat  fmall  in  a  Stone  Mortar ; 
momis.  tjien  wrappjng  the  Mals  up  in  a  Piece  of  ftrong 
and  thick  Canvas,  we  committed  it  to  a  ftrong 
Skrew-Prefs ;  where  being  fqueezed  betwixt 
two  cold  Iron  Cheeks,  it  gradually  parted  with 
a  confiderable  Quantity  of  Oil. 

The  T.xpe-  6.  This  Experiment  holds  of  all  thofe  vege- 
nment  ox-  table  Matters  that  contain  a  copious  Oil,  in  a 
looie  manner,  or  in  certain  Cavities  or  Recep¬ 
tacles  ;  the  Sides  whereof  being  broke,  or 
fqueezed,  makes  them  let  go  the  Oil  they  con¬ 
tained.  And  thus  the  Zeft,  or  Oil  of  Lemon-i 
Peel,  Orange-Peel,  Citron-Peel,  &c.  may  be  rea¬ 
dily  obtained  by  Prefture,  without  thellfe  of  Fire  f 
for  the  Rinds  of  thofe  Fruits  being  preffed 
green,  the  oily  Parts  will  feparate  from  the 

aqueous, 


aqueous,  and  may  be  rendered  pure  by  Wafhing 
them  in  fair  Water* 

7.  How  far  this  Method  of  obtaining  Oils 
may  be  applied  to  Advantage,  feems  not  hi¬ 
therto  confidered :  It  has  been  commonly  ap¬ 
plied  to  Olives,  Almonds,  Linfeed,  Rape-Seed, 
Beech-Maft,  Ben  Nuts,  Wallnuts,  Bay-Berries, 

Mace,  Nutmeg,  C '7c.  but  not  that  we  know  of 
to  Juniper- Berries,  Cachou-Nuts,  Indian  Cloves, 
Pine-Apples,  or  Fir-Nuts,  and  many  other  Sub¬ 
jects  that  might  be  enumerated,  both  of  Foreign 
and  Domeftic  Growth.  It  has  however  been  of 
late  applied  to  Muftard-Seed,  with  great  Sue- 
cefs ;  fo  as  to  extrad  a  curious  yellow,  or 
golden-coloured  Oil  from  that  Seed  ;  and  at 
the  fame  time  leaving  a  Cake  behind  fit  for 
making  the  common  Table-Muftard. 

8.  Certain  dry  Matters  may,  as  well  as  moift 
ones,  be  made  to  afford  Oils  by  Expreffion ;  for 
when  they  are  not  fo  moift  as  Almonds,  or  fit 
to  be  reduced  to  a  Pulp  in  a  Stone  Mortar, 
they  may  be  ground  into  a  Meal ;  which,  being 
fufpended  to  receive  the  Vapour  of  boiling 
Water,  will  thus  be  moiftened  fo  as  to  aftord 
an  Oil,  in  the  fame  manner  as  Almonds;  efpe- 
daily  if  the  Iron  Cheeks  employed  be  firft  heat¬ 
ed,  by  lying  in  boiling  Water.  And  thus  an 
Oil  may  be  procured  from  Linfeed,  Hemp- 
Seed,  Lettuce-Seed,  White-Poppy-Seed,  &c. 

9.  The  Oils  obtained  by  this  Treatment, tegutaeJ* 
fhould  be  fuffered  to  depurate  themfelves  by 
Landing,  in  a  moderately  cool  Place,  to  iepa- 

rate  from  their  Water,  and  depofite  theii  Fa> 
ces ;  from  both  which  they  ought  to  be  caieiully 
freed.  And  if  in  this  manner  they  are  not 

rendered 


#  See  below  §  9. 


w%. 


Applied  to 
other  Sub- 
t3s. 


Lecture  the  Thirteenth. 

rendered  fufficietitly  pure,  they  may  be  well 
waflied  and  bear  with  frefh  Water;  then  tho¬ 
roughly  feparated  from  it  again,  by  the  Sepa- 
rating-Glafs  ;  whereby  they  will  be  rendered 
bright  and  clean, 

10.  Particular  Care  muft  be  had  to  keep 
fuch  of  thefe  Oils  cool  as  are  defigned  for  eat¬ 
ing,  or  for  any  internal  Ufe ;  becaufe  they  are 
apt  in  a  few  Days  time  to  turn  rancid  and  cor- 
rofive  with  the  Heat  of  the  Summer’s  Sun,  fo 
as  to  prove  very  unwholfome.  Hence  the  Phy- 
fician  and  Apothecary  (bould  be  cautious  that 
the  Oils  given  in  Pleurifies,  and  other  Diftem- 
pers,  be  frelh  drawn  from  found  Subjects,  no 
way  tainted,  or  already  turned  rancid ;  as  Al¬ 
monds,  Piftachio*s,  and  other  Nuts,  are  apt  to 
do:  And  again,  that  thefe  Oils  have  felt  no 
confiderable  Heat,  either  ill  the  drawing,  or 
by  {landing  long  in  a  Warm  Place,  And  the 
fame  Caution  (hould  likewife  extend  to  animal 
Oils  and  Fats,  intended  both  for  internal  arid 
external  Ufe ;  fince  thefe  alfo  become  rancid, 
or  change  to  yellow,  red,  or  grey  Colour  in 
hot  Weather  ;  and  thus  become  exceedingly 
naufeous  and  corrofive ;  as  we  fee:  in  Butter, 
Bacon,  and  other  fat  Bodies ;  which  then  prove 
only  fit  for  the  Tallow-Chandler,  or  other  ig¬ 
noble  Ufes. 

11.  Our  prefent  Experiment  is  likewife  ap¬ 
plicable  to  the  procuring  of  Oils  or  Fats  from 
certain  animal  Subje&s;  for  the  Membranes, 
skinny  and  ftringy  Parcs  of  animal  Bodies  which 
contain  much  Fat,  being  chopped  fmall,  and 
fet  in  a  Pan  over  the  Fite,  become  fit  for  the 
Canvas- Bag;  and  by  Preffure  afford  a  large 
Quantity  of  Fat  ;  as  we  fee  in  the  Art  of 
Chandlery  ;<  which  thus  extracting  the  oily  Mat- 

ter. 
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er,  leaves  a  hard  Cake,  or  what  they  common- 
y  call  Gy  fives  ^  behind. 

12.  Thefe  Graves ,  and  all  the  Refiduums  of 
he  prefent  Procefs,  after  being  lqueezed  ever 
o  hard  with  the  Prefs,  will  {fill  afford  a  copious 
Dil  by  boiling  in  Water;  fo  that  it  might  per- 
laps  be  more  profitable  for  the  Tallow-Chandler 
:o  boil  his  Graves  for  Oil,  as  Bones  are  ufually 
soiled  for  it,  than  to  difpofe  of  them  in  the  or¬ 
dinary  manner.  And  it  is  furprizing  to  obferve, 
cvhat  a  large  Proportion  of  Oil  thefe  dry,  and 
:o  Appearance  almoft  exhaufted  Bodies,  will 
^ield,  by  repeated  boiling  in  Water,  but  parti¬ 
cularly  by  being  committed  to  the  Digeftor ■*. 

13.  So  likewife  if  the  Almonds  remaining  in  farther 
:he  Canvas,  after  the  Expreffion  of  their  Oil,^* 

3e  ground  in  a  Mortar  with  warm  Water,  the 
Water  will  thus  extra#  their  remaining  Oil, 

md  turn  therewith  into  a  milky  Liquor,  or 
E mulfion.  And  if  this  Operation  had  been  per¬ 
formed  upon  the  Almonds  at  firft,  before  we 
:ommitted  them  to  the  Prefs,  we  might  thus 
have  diffolved  out  all  their  Oil,  and  left  only  a 
dry,  chaffy,  or  light,  husky,  and  exhaufted 
Matter  behind.  Whence  we  have  a  Method  of 
diffolving  Oils  in  Water  ;  and  thereby  of  ma¬ 
king  a  kind  of  artificial  Milk  ,•  which,  by  {land¬ 
ing,  will  afford  a  Cream,  and  turn  four,  like, 
the  Milk  of  Animals ;  but  not  grow  rancid 
with  Heat,  like  Oil.  Whence  fuch  Emulfions 
may,  in  fome  Cafes,  be  medicinally  ufed  with 
greater  Safety  and  Succefs  than  exprelfed  Oils. 

14.  Any  of  thefe  expreffed  Oils  will  receive  oils 
particular  Colours  and  Odours  at  the  Difcre-^»r^ 
tion  of  the  Artift.  Thus  for  Example :  If  a 

little 


*  See  Left.  VI.  Exp.  VII, 


1 3 B  Lecture  the  Thirteenth. 

little  Alkanet-Root  be  barely  infufed  in  Oil- 
Olive,  it  gives  a  beautiful  red  Colour  to  that 
Oil,  without  altering  its  Tafte.  So  again  ;  If 
a  few  Drops  of  the  effential  Oil  of  Cinnamon  be 
added  to  a  Pint  of  Sallad-Oil,  fuch  Sallad- 
Qil  may  be  rendered  agreeable  to  thofe  who 
admire  the  Flavour  of  Cinnamon.  And  thus 
may  Oil,  Butter,  &c.  be  diverfified  infinite 
ways,  by  a  proper  Ufe  of  tinging  Ingredients, 
and  fuitable  chemical  Oils. 

v  mfenceu  The  fame  Contrivance  has  likewife  its 

Ufes  in  making  Effences  for  the  Service  of  the 
Perfumer ;  not  only  where  effential  Oils  are  pro¬ 
curable,  but  alfo  where  thefe  either  cannot  well 
be  obtained,  or  only  in  fmall  Quantity.  The 
effential  Oil  of  Jafmin  Flowers,  Floney- Suckles, 
Sweet  Briar,  Damask  Rofes,  Lilies  of  the  Val¬ 
ley,  &c.  are  either  extremely  dear,  or  fcarce 
obtainable  by  Diftillation ;  and  in  fome  of  them 
the  odorous  Matter  is  fo  fubtil  as  almoft  to  be 
loft  in  the  Operation.  But  if  Jafmin  Flowers, 
Damask  Rofes,  Lilies  of  the  Valley,  &c.  be 
barely  infufed  in  fine  Oil  of  Nuts,  or  Oil  of 
Ben,  drawn  without  Heat,  and  kept  in  a  cool 
Place,  the  fubtil  odorous  Matter  of  the  Flowers 
will  thus  pafs  into  the  Oil,  and  richly  impreg¬ 
nate  it  with  their  native  odoriferous  Spirit  ; 
which  can  fcarce  otherwife  be  procured,  orfe- 
parated  from  the  Flowers,  without  Lofs,  or 
Debafement.  And  thefe  Eflences  may  be  ren¬ 
dered  perfed  by  draining  off  the  Oil  at  firft  put 
on,  and  letting  it  ftand  again,  without  Heat, 
upon  frefli  Flowers;  thus  repeating  this  Ope- j 
ration  twice  or  thrice. 

W  oat  they  16.  To  confider  the  Thing  attentively;  We 

*  £  fhall  fiud  that  the  Eflences  thus  obtained  are  a 
kind  of  effential  Oils ,  not  greatly  differing  from 
thofe  prepared  by  Diftillation  from  the  Flowers, 

Seeds,- 
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Seeds,  or  Barks  of  odoriferous  Vegetables;  for 
all  fuch  effential  Oils  are  found  to  be  little  more 
than  the  native  odorous  Spirits  of  the  vege¬ 
table  Subject,  wrapped  up,  lodged,  or  entan¬ 
gled  in  an  unctuous  or  diredt  oily  Subftance. 

This  oily  Subftance  indeed  rifes,  or  becomes 
vegetable,  by  the  Heat  of  boiling  Water;  but 
fo  do  not  the  Oils  gained  by  Exprefllon  *  i 
Whence  the  principal  Difference  betwixt  thofe 
natural,  and  artificial  effential  Oils ,  as  we  may 
call  them,  feems  to  confift  in  the  different  Te¬ 
nacity,  Volatility,  or  Fixednefs  of  their  undtu- 
ous  or  direft  oily  Parts ;  the  native  Spirit  ap¬ 
pearing  the  fame  in  both ;  tho5  indeed  it  is  the 
more  delicate  and  unimpaired  in  the  artificial 
kind  of  effential  Oils,  as  not  having  here  felt 
the  Force  of  Fire.  And  hence  perhaps  fome 
confiderable  Improvements  might  be  made  in 
the  Art  of  the  Oilman ,  Perfumer ,  and  Apothe¬ 
cary  ;  not  to  mention  other  oeconomical  Ufes 
and  the  Art  of  the  Dairy . 

Experiment  II. 

The  Method  of  procuring  the  effential  Oils  of  Vege¬ 
tables  by  Diflillation  with  Water. 

17.  We  took  eight  Pounds  of  Juniper  Bcr-i/fentizl 
ries,  and  bruifing  them  in  a  Stone  Mortar  •Otlofju- 
diredtly  put  them  into  a  Still,  along  with 
Gallons  of  River- Water;  and  working  with  a 
brisk  Fire,  we  drew  off  a  Gallon  of  Water  ;  and 
thus  obtained  along  with  it  a  confiderable  Pro¬ 
portion  of  a  fragrant  effential  Oil,  which  we 

fepa- 


*  See  II.  hereafter. 


i40  Lecture  the  Thirteenth. 

ij 

feparated  from  the  Water  by  a  Separatingi 
Gla  is. 

The  Expe-  iB.  This  Experiment  is  eafily  rendered  ge- 
riment  ex-  neral,  or  made  applicable  to  the  diftilling  oi 
u*ded.  e^fential  Oils  from  Flowers,  Leaves,  Barks, 
Roots,  Wqods,  Gums,  and  Balfams,  with  a 
flight  Alteration  of  Circumftances ;  as  by  longer 
Digeftion,  brisker  Diftillation,  (3c.  according  to 
the  Tenacity  and  Hardnefs  of  the  Subje&,  the 
Ponderofity  of  its  Oil,  &c* 
vfis*  ip.  If  the  Liquor  that  remains  in  the  Still, 
after  the  prefent  Operation,  be  drained,  and 
evaporated  to  the  Confidence  of  Honey ;  it 
makes  the  Rob  of  Juniper- Berries ,  which  is 
efteemed  a  valuable  Medicine ;  that  may  defray 
the  Charge  pf  the  Operation,  being  ufed  as  a 
Strengthener  of  the  Stomach  and  Inteftines,  as 
a  Preservative  from  the  Stone  and  Dropfy,  and 
as  a  Cure  for  the  Diforders  of  the  urinary  Paf- 
fages. 

zjfenftal  2o.  Effentiai  Oils  may  be  divided  into  two 
°,u-^’CtfeS,  according  to  their  different  fpecific 
Gravities  ;  fome  floating  upon  Water,  and 
others  readily  finking  to  the  bottom  thereof. 
Thus  the  effentiai  Oil  of  Cloves,  Cinnamon, 
and  Saffafras  readily  fink ;  but  the  Oil  of  La¬ 
vender,  Marjoram,  Mint,  (7c.  fwim  in  Water. 
The  lighted  of  thefe  effentiai  Oils  is,  perhaps. 
Oil  of  Citron- Peel,  which  even  floats  on  Spirit 
of  Wine ;  and  the  heaviefl:  feems  to  be  Oil  of 
Saffafras:  But  the  fpecific  Gravities  of  the  in¬ 
termediate  effentiai  Oils  are  not  hitherto  ad« 
jufted  and  tabled,  as  for  the  Service  of  Chemiftry 
they  ought  to  be.  f 

21.  For 
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21.  For  obtaining  the  full  Quantity  of  th enow-o&-> 
more  ponderous  Oils  from  Cinnamon,  Cloves/*1”^ t0 
Salfafras,  &c.  it  is  proper  (i)  to  reduce  the^™”’ 
Subjects  to  fine  Powder  ;  (2)  to  digefb  this 
Powder  for  fome  Days  in  a  warm  Place  with 
thrice  its  Quantity  of  foft  River  Water,  made 

very  faline  by  the  Addition  of  Sea  Salt,  or  (harp 
with  Oil  of  Vitriol ;  (3)  to  ufe  the  ftrained 
Decodion,  or  Liquor  left  behind  in  the  Still, 
inftead  of  common  Water,  for  a  frefh  Dige- 
ftion  ;  (4)  to  ufe  for  the  fame  purpofe  the  Wa¬ 
ter  of  the  fecond  Running,  after  being  cleared 
of  its  Oil;  (5)  not  to  diftil  too  large  a  Quan¬ 
tity  of  thefe  Subjeds  at  once ;  ( 6 )  to  leave  a 
confiderable  part  of  the  Still,  or  about  one 
fourth,  empty  ;  (7)  to  ufe  a  brisk  Fire,  or  a 
ftrong  boiling  Heat,  at  the  firft ;  but  to  flacken 
it  a  little  afterwards;  (8J  to  have  a  low  Still- 
Head,  with  a  proper  internal  Ledge  and  Cur¬ 
rent,  leading  to  the  Nofe  of  the  Worm ;  and 
(9)  to  cohobate  the  Water,  or  pour  back  the 
Liquor  of  the  fecond  Running  upon  the  Matter 
in  the  Still ;  and  repeating  this  once  or  twice. 

22.  Thefe  Cautions  are  all  neceftary,  in  or -Reafonsof 
der  to  diftil  the  ponderous  eftential  Oils  to  Pro-^*^w* 
fit  and  Perfedion.  The  phyfical  Reafons  where-  low' 

on  they  depend  may  deferve  to  be  confidered. 

(1)  The  Redudion  of  the  Subjed  to  Powder, 
expofes  all  its  Parts  the  better  to  the  Adion  of 
the  Water  and  Salt ;  whereby  the  Oil  is  the 
more  mollified,  attenuated,  and  rendered  fitter 
to  rife  along  with  the  aqueous  Vapour  in  Diftil— 
lation.  (2)  The  Digeftion  is  requifite  for  the 
fame  Reafon ;  as  being  no  more  than  allowing 
Time  for  this  Adion  to  be  performed,  in  a  mo¬ 
derate  Warmth.  The  Water  fnould  rather  be 
the  foft  Water  of  Rivers,  than  that  of  Rain3 
which  is  more  corruptive  or  fermentative  ;  oc1 

R  than 
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than  of  Springs,  which  is  often  hard,  fo  as  not 
to  mollify  the  Oil,  but  rather  defend  it  from 
the  Adion  of  the  Salt,  or  Acid  ;  which  are  ad¬ 
ded  not  only  to  prevent  ail  Tendency  to  Fer¬ 
mentation  or  Corruption,  that  would  abfolutely 
change  or  deftroy  the  Oil;  but  more  particu¬ 
larly,  as  having  a  known  Property  of  attenua¬ 
ting,  liquifying,  diflolving,  and  purifying  grofs, 
vifcous,  and  tenacious  Oils.  Befides  which, 
it  likewife  increafes  the  fpecific  Gravity  of  the 
Water  ;  whereby  the  Subjed  is  now  buoyed  up, 
fo  that  it  cannot  readily  touch  the  Bottom  of 
the  Still,  or  come  in  the  way  of  the  Fire  to  be 
fcorched  :  And  at  the  fame  time  this  Addition 
alfo  increafes  the  Heat  of  the  Liquor,  or  makes 
it  exceed  that  of  mere  boiling  Water;  whence 
the  Afcent  of  the  Oil  is  likewife  promoted, 
(3)  The  ftrained  Decodion  is  properly  ufed  in¬ 
dead  of  Water,  as  being  already  Saturated  with 
oily  Particles;  fo  that  it  cannot  much  robtheSub- 
jett .  And  (4)  the  fame  holds  alfo  of  the  Water 
of  the  fecond  Running ;  which  neceffarily  con¬ 
tains  fome  oily  Particles.  (5)  If  too  large  2 
Quantity  of  the  Subjed  be  diftilled  at  once 
the  Heat  will  neceffarily  ad  unequally,  or  ftron£ 
upon  fome  Parts,  and  weak  upon  others 
whence,  as  the  Oil  is  fo  extremely  ponderous: 
a  large  part  of  it  will  be  left  behind  in  the  Sub 
jed.  (6)  If  too  much  empty  Space  be  left  it 
the  Still,  it  will  be  difficult  for  the  ponderoui 
Oil  to  alcend ;  and  if  too  intenfe  a  Heat  b< 
u fed,  it  deftroys  the  grateful  Odour  of  th 
Oil,  without  railing  any  confiderable  Quantity  : 
and  if  the  Still  be  filled  too  full,  the  Matte 
will  be  apt  to  boil  over,  and  foul  the  Oil 
(7)  The  Fire  is  ordered  to  be  brisk  at  firft,  t  | 
prevent  the  Oil,  now  in  fome  meafure  feparate<  j 
by  the  Heat,  from  going-back  into  the  Subjed  ] 
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Bat  after  a  part  is  thus  come  over,  if  the  Fire 
be  not  a  little  flackened,  the  Oil  is  apt  to  fcorch, 
and  come  out  at  the  Nofe  of  the  Worm  in  the 
Form  of  a  Smoke,  that  cannot  be  catched  and 
condenfed  ;  yet  the  whole  Operation  need  not 
be  long  continued,  or  above  two  Hours,  bccaufe 
the  valuable  part  of  the  Oil  foon  comes  over. 

(8)  If  the  Head  of  the  Still  be  not  low,  the 
ponderous  Oil  will  have  too  far  to  rife ;  and 
unlefs  the  Oil  be  dire&ed  to  the  Worm  by  a 
proper  Ledge  and  Current,  a  confiderable  part 
will  fall  back  into  the  Still,  and  fo  prolong  the 
Operation,  or  leffen  the  Yield.  (9)  Laftly, 

Two  or  three  Cohobations,  or  Returns  of  the 
Water  upon  theSubjeft  in  the  Still,  muft  needs 
bring  over  all  the  Oil  that  will  any  way  rife. 

And  Water  already  fomewhat  impregnated  with 
the  Oil,  is  manifeftly  better  for  the  Purpofe 
than  fuch  as  has  never  been  ufed  before. 

23.  The  Directions  here  laid  down  for  ob~ 

aining  the  ponderous  effential  Oils  to  Advant¬ 
age,  are  eafily  transferred  to  the  obtaining  of 
he  lighter:  So  that  we  need  not  dwell  parti- 
:ularly  upon  them.  v 

24.  Many  of  thefe  effential  Oils  being  cofll y 'Effential 
hings,  it  is  common  to  adulterate  or  debafe^'^^ 
hem  feveral  ways,  fo  as  to  render  them  cheaper 

30th  to  the  Seller  and  Buyer.  Thefe  feveral 
vays  feem  reducible  to  three  general  Kinds  ; 
ach  whereof  has  its  Method  of  Detection  :  For 
s  in  Logic  every  Sophifm  has  its  Redargution ; 
b  in  Chemiftry  every  Fallacy  may  be  difcovered. 

25.  Effential  Oils  are  adulterated,  (r)  with 
xprefied  Oils,  (2)  with  Alcohol,  and  (3)  with 
heaper  effential  Oils. 

26.  (1)  If  any  effential  Oil  be  adulterated rbe  Trend 
dth  an  expreffed  Oil,  this  is  eafily  difeovered/^7"'- 

>y  adding  a  little  Alcohol  to  a  few  Drops  of  the™ 
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{ufpefted  edential  Oil,  and  fnaking  them  toge¬ 
ther;  for  the  Alcohol  will  thus  dilfolve  all  the 
Oil  that  is  truly  edential,  or  gained  by  Diftil- 
fation,  but  leave  the  expred'ed  Oil  untouched ; 
whereby  the' Compound  of  the  two  is  feparated, 
fo  as  that  their  Quantities  may  be  judged  ofjj 
or  the  Proportion  of  the  Debafement  found  : 
for  by  adding  Water  to  the  Alcohol,  which 
had  taken  up  die  ed'ential  Oil,  the  Water  will 
unite  with  the  Alcohol,  and  leave  the  edenttaj 

Oil  feparable  in  its  own  Form. 

27.  (j)  If  any  edential  Oil  be  adulteratec 

wit”h  Alcohol,  as  it  may  be  in  any  Proportion 
up  to  that  of  an  equal 'Quantity,  without  beinj 
ealily  difcoverable  either  by  the  Smell  or  Tafte 
the  way  of  Deduction  is,  To  let  a  few  Drops  o 
the  fufpe&ed  Oil  fall  into  a  Glafs  of  fair  Wa 
ter  ;  for  if  Alcohol  be  mixed  with  the  Oil,  fh 
Water  will  immediately  turn  milky;  which  i 
would  not  do  if  the  Oil  was  pure.  And  by  con 
tinning  to  (hake  the  Glafs,  the  whole  Quantit 
of  Alcohol  employed  in  the  Adulteration  wi 
be  drunk  up  by  the  Water,  and  leave  the  O 
undidolved  behind. 

,,  q  (%)  The  third  Method  above  mentions 
of  adulterating  the  richer  chemical  Oils,  is  t 
mixing  them  with  the  cheaper  edential  kind: 
fuch  in  particular  as  the  Oil  of  Pine- Woo 
Oil  of  Turpentine,  &c.  And  this  is  frequen 
lv  pradifed,  by  putting  Fir-Wood,  Turpentin 
o'r  Oil  of  Turpentine,  into  the  Still,  along  wi 
the  Herbs,  funpofe  Rofemary,  Lavender,  O 
ganum,  &c.  in  the  fame  manner  as  Diddle 
•idd  common  Malt  Spirit  in  the  diddling  of  Wi 
Lees.  And  by  this  means  the  Yield  of  an  (J 
may  be  confiderably  increafed.  Put  the  Oi 
thus  adulterated  will  difcover  themfelves  1 
time,  by  the  want  of  their  natural  Flavor, 
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which  is  overpowered  by  that  of  the  Turpen¬ 
tine,  &c.  But  the  quicker  Detection  is,  To 
drench  a  Piece  of  Paper,  or  a  Linen  Rag,  in 
the  fufpe&ed  Oil,  and  hold  the  Paper  or  Rag 
before  a  gentle  Fire;  for  thus  the  grateful  Odour 
of  the  Plant  will  foon  fly  off,  and  leave  the  Smell 
of  Turpentine,  CTc.  in  its  room. 

29.  But  if  this  way  of  adulterating  effential 
Oils  be  pra&ifed  in  Perfection,  it  feems  fcarce 
difcoverable,  unlefs  the  Table  of  the  fpecific  Gra¬ 
vities  of  effential  Oils ,  above  recommended  % 
were  ready  at  hand  :  For  it  is  known  to  feme 
few,  that  Balfam  Capivi  yields  a  large  Propor¬ 
tion  of  effential  Oil  by  Diftillation  with  Water, 
even  to  the  Quantity  of  five  or  fix  Ounces  from 
a  Pound;  and  that  this. Oil  is  much  Tweeter 
than  any  of  thofe  before  mentioned,  as  ufed  for 
Adulteration  :  Whence  it  is  eafy,  by  diffilling 
any  the  aromatic  Vegetables  along  with  this 
Balfam,  or  by  mixing  their  Oils  with  the  Oil 
of  Balfam  Capivi ,  to  debale  them  largely,  with¬ 
out  being  greatly  fubjed  to  Difcovery,  except 
by  the  more  philofophical  Chemifts,  who  under- 
ftand  the  Ufes  of  the  Hydroftaticd  Balance.  But 
it  (hould  be  obferved,  whether,  by  long  keep¬ 
ing,  the  chemical  Oils  thus  adulterated  with  the 
Oil  of  Balfam  Capivi ,  will  not  difeharge  the 
Ink  of  the  written  Label,  fattened  to  the  Con- 
taining-Glafs,  as  effential  Oils  adulterated  with 
Oil  of  Turpentine,  or  other  terebinthinaceous 
Oil,  are  found  to  do,  on  account  of  the  acid 
Vapour  that  continually  exhales  from  fuch  adul¬ 
terated  Oils. 

30.  The  Methods  already  laid  down  for  de¬ 
tecting  the  Sophiftications  commonly  pra&ifed 
in  effential  Oils ,  are  general  ;  befides  which 
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fome  Oils  have  Methods  peculiar  to  themfelves. 
Thus  the  effential  Oil  of  Camomile  Flowers 
may  be  certainly  known  to  be  adulterated  with 
Copper,  and  Oil  of  Turpentine,  O’c.  if  it  re¬ 
tains  its  native  blue  Colour  above  a  Year.  The 
eflential  Oil  of  Rue,  if  genuine,  remains  fluid 
in  the  Cold  ,  and  if  adulterated ,  congeals. 
And  every  Sed  of  this  kind,  of  which  there  are  j 
many  already  known,  (hould  be  duly  collected  : 
For  it  is  certainly  of  great  Importance  to  Medi¬ 
cine,  that  the  genuine  eflential  Qils  of  Vegeta- 
bles  (hould  be  well  diftinguifhed  from  the  adul¬ 
terated,  becaufe  capable  of  producing  extremely 
different  Effects  in  the  Body;  a  thing  little  re¬ 
garded  by  the  fraudulent  Adulterator. 

\  i 

Experiment  HI. 

A  Method  of  re'clijying  Empyreumatic  Oils, 

f  •  •  \  * 1 

•  j 

gmpyreu-  3 1.  It  was  obfervable  in  our  dry  Diftillations 
7/iatic  Oil  '  of  Wood  *,  Wormwood  f,  and  Bone  II,  &c.  that 
jweetencd.  aiwayS  came  over  a  grofs,  faetid,  empy-  j 

reumatic  Oil,  of  a  naufeous  and  difagreeable  Co¬ 
lour,  and  abominable  Tafte.  To  rectify  this 
Oil,  we  took  two  Pounds  thereof,  and  wafhed 
it  well  by  the  repeated  Effuflon  of  hot  Water, 
and  ftirring  them  well  together ;  till  at  length 
the  Water  came  away  confiderably  pure  ;  where¬ 
by  the  Oil  was  rendered  lefs  naufeous  both  to 
the  Smell  and  Tafte  :  Then  letting  it  in  an  open 
Veffel  over  the  Fire,  that  it  might  difcharge  the 
Water  lodged  therein  by  the  Walhing,  we  af¬ 
terwards  put  it  into  a  Glafs  Retort,  and  drew  it 
over  in  a  Sand  Heat;  whereby  it  left  a  black, 

fseculent, 


*  See  Lea.  IT.  Exp.  III.  f  See  Left.  VIII.  Exp.  L 
p  See  Led.  VIII.  Exp,  IL 


1 47 


feculent,  or  burnt,  crafty  Matter  behind,  and 
became  more  fluid,  fweet,  and  mild. 

32.  If  the  Diftillation  be  repeated  ten  or  The  Expe-~ 
twelve  times,  either  in  a  frefli  Retort  every 

time,  or  in  the  fame,  the  Oil  being  conftantly  ther. 
returned  upon  its  own  Faces ,  or  Caput  mortuum ; 
thefe  Faces  will  every  time  increafe  in  Quantity, 
fo  as  to  leave  the  Oil  purer  and  thinner,  till  at 
length  it  becomes  almoft  as  thin  and  fluid  as  Oil  of 
Turpentine,  or  Spirit  of  Wine  ;  being  extreme¬ 
ly  volatile,  tranfparent,  and  penetrating ;  but 
ftill  of  a  hot,  pungent  Tafte,  and  a  fomewhat 
faint  and  difagreeable  Odour. 

33.  This  Oil,  obtained  from  an  animal  Sub-U/fo. 
jed,  particularly  from  Blood,  has  been  lately 
ufed  in  England ,  as  a  Remedy  for  the  Epilepfy, 

Gout,  and  other  obftinate  Difeafes,  under  the 
Name  of  Oleum  animale.  It  was  many  Years 
fince  ufed  for  the  fame  Purpofes  in  Germany *.  But 
doubtlefs  it  finould  not  be  given  too  freely  as  an 
Internal :  But,  as  an  external  Medicine,  it  may 

be  of  Service,  in  refolving  hard  Tumours,  re¬ 
moving  fixed  Pains,  &c.  for  it  is  extremely  pe¬ 
netrating  and  difcutient.  And  on  this  Account 
it  might,  perhaps,  be  ufed  to  Advantage  in 
feveral  Arts  that  require  a  highly  fubtilized 
Oft. 

34.  But  it  being  chargeable  to  brings  the 
grofs  empyreumatic  Oils  to  this  Degree  of  Pu¬ 
rity  and  Subtilty,  many  chemical  Operators 
continue  to  throw  them  away  as  ufelefs ;  and  the 
rather,  becaufe  of  that  intolerably  naufeous  Smell 
and  Tafte  with  which  they  affed  ail  things  that 
they  touch,  or  come  in  the  way  of.^  But  as  large 
'Quantities  of  thefe  Oils  are  neceft'arily  obtained 
in  the  Diftillation  of  Harts-Horn,  Blood,  &c . 

R  4  k 
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it  may  be  worth  trying,  whether  they  cannot  be 
purified  in  a  cheaper  manner  than  above  defcri- 
bed :  For  Example ;  By  drawing  them  over  from 
Pot-A(h ;  or,  what  is  (till  more  profitable,  by 
digefting  them  therewith  ;  fo  as  at  length  to 
turn,  by  the  Mixture,  by  Sublimation,  into  a 
volatile,  alkaline  Salt,  as  good  as  that  of  Harts- 
Horn,  Blood,  putrified  Urine,  &c. 

And  thus  much  for  the  Subject  of  vegetable 
Oils.  We  next  proceed  to  vegetable  Salts. 

Cy  -  v  f  •  . 

}L 


Experiment  IV. 

The  Method  of  refining  Sugar  ;  or  bringing  the  fweet 
Juice  of  the  Sugar-Cane  into  a  white,  dry ,  and 
folid  Subfiance ■. 


Sugar  re- 
fined. 

f- ■:  ■ 


35.  We  took  fix  Pounds  of  coarfe  or  black 
Sugar,  as  it  comes  unrefined  from  the  Sugar- 
Colonies,  and  diffolving  it,  over  the  Fire,  in  an 
equal  Quantity  of  ftrong  Lime-Water,  we  ad¬ 
ded  the  Whites  of  four  Eggs,  whisked  up  into 
a  Froth,  and  ftirred  the  whole  well  together, 
in  order  to  clarify  the  Sugar,  after  the  fame 
manner  as  Syrups  are  ufually  clarified  ;  we  then 
boiled  the  Liquor  to  a  higher  Confiftence  than 
that  of  a  Syrup,  or  till  it  would  (hoot  grainy 
in  the  Cold.  To  make  it  do  this  the  better,  we 
continued  to  add  Lime-Water  at  feveral  times 
in  the  boiling.  And  having  obtained  this  Point 
of  Confiftence,  called  by  the  Sugar-Refiners, 
Proof ,  we  poured  the  whole  into  a  Sugar-Baker’s 
Earthen  Mould,  flopping  the  Hole  in  the  lower 
end;  then  fetting  the  Mould  in  a  moderately 
warm  Place,  the  Sugar,  after  fome  Days,  fet 
hard,  or  hardened ;  then  we  opened  the  lower 
L  v-  *•’  ‘  Orifice 


Orifice  of  the  Mould,  and  inverted  the  fharp 
End  into  a  little  Pot,  or  Sugar-Baker  s  Receiver  ; 
and  now  applied  to  the  wider  End,  or  on  the 
Top  of  the  Sugar,  a  Mixture  of  Tobacco-Pipe 
Clay  and  Water,  made  into  a  kind,  thin,  pappy 
Subftance.  And  thus  the  Water  quitting  the 
Clay,  foaked  through  the  Sugar,  without  dif- 
folving  the  gfained  Part,  and  carried  down  with 
it  only  the  treacly  Matter,  lodged  betwixt  the 
Stores  of  the  Sugar ;  which  treacly  Matter  was 
catched  by  the  Receiver  underneath.  And  thus, 
by  keeping  the  Clay  frequently  wetting,  and 
fometimes  renewing  it,  all  the  Treacle  was  got 
out,  and  a  pure  Loaf  of  White  Sugar  left  be¬ 
hind  ;  which  we  afterwards  dried  in  a  warm 
Chamber,  and  kept  it  in  a  dry  Place. 

3  6.  The  chemical  Hiftory  of  Sugar  deferves  The  Proofs 
to  be  traced  through  all  its  Stages.  The  ripe^R^~ 
Sugar-Canes  are  ground  down  in  a  Mill  betwixt 
Iron  Rollers,  kept  continually  feeding  ,•  fo  that 
the  exprefled  Juice  runs,  in  a  Stream,  into  its 
proper  Receiver;  from  whence  it  is  foon  com¬ 
mitted  to  the  firft  boiling  Pan,  to  prevent  its 
turning  eager ;  where  it  is  boiled,  feummed, 
and  cleared  of  its  groffer  and  lighter  Feculencies 
that  float  a-top;  and  alfo  drawn  from  its  hea¬ 
vier  Faces  which  fall  to  the  Bottom.  And  thus 
the  Juice  is  brought  to  a  kind  of  Mel! ago ,  or 
Rob*:  For  the  Juice  of  the  Sugar-Cane,  when 
firft  boiled  down,  is  like  the  Rob  of  Malt,  Rai- 
fins,  the  boiled  Juice  of  the  Birch  or  Sycamore- 
Tree,  &c,  and  would  never  appear  in  the  (aline 
Form  of  a  Sugar,  without  fome  Contrivance  to 
feparate  its  herbaceous,  feculent  Part,  and  a 
particular  Addition  to  give  it  a  confident  Form. 

Both  which  Ends  are  anfwered  by  the  Addition 

of 

*  See  Lc<ft,X.  Exp.  III. 
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of  Lime-Water :  For  the  Rob  of  the  Sugar-Car 
being  of  an  acid  and  un&uous  Nature,  tl 
Quicklime  dedroys  the  prevalent  Acidity,  dii 
folves  and  feparates  the  proffer  un&uous  Mai 
ter;  and  at  the  fame  time,  combining  alon 
with  the  truly  faccharine  Part,  gives  a  folid  an 
dry  Confidence.  And  fomething  of  this  Effe< 
Lime-Water  has  in  every  fre(h  Boiling;  1 
that  by  a  prudent  Ufe  hereof  the  Sugar  maj 
at  repeated  Operations,  or  by  boiling  it  ove 
again  with  more  or  ftronger  Lime-Water,  b 
brought  almoft  to  a  crydalline  Form.  And  o 
the  Strength,  Goodnefs,  and  Quantity  of  th 
fine  Part  of  the  Lime,  thus  introduced  into  Su 
gar,  depends  the  Hardnefs,  Whitenefs,  an 
Ihining,  rocky  Refplendency  of  Loaf-Sugar.  S 
that  the  Perfection  of  the  Refiner’s  Art  depend 
in  a  great  meafure  upon  the  prudent  Choice  c 
his  Lime,  and  the  Management  of  Lime-Wa 
ter. 

37.  The  treacly  Matter  feparated  from  th 
Sugar,  is  collected  together  and  boiled,  feum 
med,  and  treated  with  Lime-Water  again,  t 
obtain  all  the  Sugar  from  it  that  it  will  afford 
in  a  dry  Form  :  And  when  no  more  can  be  pro 
cured  from  it  by  the  Sugar-Baker,  it  is  the; 
called  Treacle  ;  being  before  ufually  terme* 
Syrup ;  which  it  perfedly  refembles :  Infomucl 
that  a  thorough  Knowledge  of  the  Art  0 
preparing  Syrups ,  with  the  Effeds  of  thei 
different  Confidences,  and  their  Difpofitions  t* 
ferment,  turn  acid,  or  candy,  and  the  bad  way 
of  clarifying  them,  O1  c.  may  contribute  to  im 
prove  the  Art  of  Sugars  :  And  accordingly  ii 
appears,  that  mod  of  the  Improvements  in  th- 
Refining  of  Sugars  have  been  owing  to  Apothe 
caries  and  Ghemids. 

38.  Sugar 


38.  Sugar,  thus  refined,  and  difcharged  of 
its  fuperfluous  oily  Parts,  is  thus  rendered  dry, 
or  thirfty,  or  apt  to  imbibe  aqueous  Moifture, 

or  Oil ;  upon  which  Property  depends  that  ufes' 
ufeful  Invention  of  EUofaccbarums ,  occafionally 
mentioned  above  *;  whereby  we  are  furnilhed 
with  a  very  advantageous  Method  of  uniting 
Oils  with  Waters,  Wines,  Spirits,  or  all  man¬ 
ner  of  aqueous,  vinous,  or  fpirituous  Liquors  ; 
whereby  fuch  Liquors  may  be  altered  in  their 
Flavours,  and  improved  in  their  Virtues,  at 
pleafure :  For,  by  grinding  a  fmall  Proportion 
of  any  eflential  Oil  with  dry  Loaf-Sugar,  the 
Oil  is  thus  rendered  mifcible  with  any  of  the 
above  mentioned  Liquors ;  and  at  the  fame 
:ime  no  way  impaired,  but  rather  improved,  in 
its  Efficacy. 

39.  And  thus  we  are  taught  an  extempora- 
leous  Method  of  making  all  thefe  fimple  and 
impound  Waters,  whole  Virtues  depend  upon 
:he  eflential  Oils  they  contain:  Which  is  the 
lafe  of  moft  limple  Waters;  as  thofe  cf  Mint, 
5ennyroyal,  &c.  Nay,  fome  fimple  Waters  may 
>e  procured  in  greater  Perfection  by  this  means 
ban  by  Diftillation,  as  it  is  commonly  perform¬ 
'd.  Thus  the  fimple  Water  of  Baulm,  for  In- 
lance,  may  be  made  better  by  means  of  the 
Elaofaccharum  of  Baulm  and  pure  Water,  than 
)y  fimple  Diftillation  ;  which  in  this  Cafe  brings 
)ver  but  little  of  the  eflential  Oil. 

40.  And  for  compound  Waters,  they  may  be 
hus  made  to  greater  Perfe&ion  than  we  ufually 
neet  with  them :  For  if  only  the  firft  part  of 
he  eflential  Oils  that  comes  over  be  ground 
vith  th t  Sugar,  and  introduced  into  a  very  clean 
>pirit,  the  Cordial  Waters  fo  prepared  will  be 

no 
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no  way  inferior  to  thofe  diftilled  in  the  ordinary 
manner.  And  thus  Cinnamon- Water,  Clove- 
Water,  Nutmeg-Water,  Citron- Water,  &c 
which  depend  upon  the  Ufe  but  of  one  Ingre¬ 
dient,  may  be  readily  made.  And  if  compound; 
Waters  are  required  from  feveral  Ingredients 
we  need  only  have  a  compound  Elaofaccharum  at 
hand. 

41.  Thefe  El aofacch  arums  alfo,  as  they  arei 
eafily  made,  either  fimple  or  compound,  in  greai 
Variety,  might  help  to  improve  the  Art  0: 
Cookery,  as  affording  the  Virtues  of  Aromatic* 
in  a  commodious  Form,  for  feveral  oeconomica 
Occafions ;  and  may  thus  be  carried  the  long- 
eft  Voyages  without  danger  of  fpoiling,  or  o: 
having  their  Virtues  impaired  ;  which  the  natfo 
ral  Spices,  though  ever  fo  well  cured,  are  lia¬ 
ble  to. 

42.  Again;  A  proper  Set  of  thefe  Elxofae- 
charums  might  afford  a  Variety  of  ferviceable 
Medicines,  that  (hall  have  all  the  Qualities  re¬ 
quired  in  the  beft  Medicines ;  viz,,  be  at  once 
fimple,  parable,  efficacious,  and  pleafant :  Foj 
effential  Oils,  containing  the  fpecific  Virtues  o 
the  Subjeds,  or  thofe  which  conftitute  eve^ 
Plant  the  thing  it  is,  thefe  Oils  are  fome  of  the 
moft  concentrated,  powerful,  reftorative,  anc 
reviving  Medicines  hitherto  known. 

*  V  t  *  •  ■  *  fr  - 

■ 

■ 

Experiment  V. 

j 

\Ehe  Way  of  Refining  Tart  ay. 

Tartar  re-  43.  We  took  two  Pounds  of  common  White 
fined.  Tartar,  reduced  to  Powder,  and  put  to  it  fivej 
Gallons  of  fair  Water,  in  an  earthen  Pan;  anc, 
fetting  it  over  the  Fire  to  boil,  we  in  the  mear 
time  beat  up  the  Whites  of  two  or  three  Eggs* 

anc 


and  whisked  them  in  among  the  Liquor  ;  which 
we  afterwards  skimmed  and  ftrained;  then  fet  ic 
to  fhoot  in  an  earthen  Veflfel,  in  a  cool  Place, 
for  two  Days ,*  at  the  Expiration  whereof  we 
found  a  parcel  of  whitifh  Cryftals  flicking  to  the 
Sides  of  the  Veflel. 

44.  This  is  a  very  troublefome  and  imperfect  Inconvs- 
Operation ;  for  Tartar  requiring  twenty  tirnesmmw- 
its  own  Quantity  of  Water  to  diffolve  it,  the 
Veflels,  the  Fire,  and  the  whole  Apparatus, 

muft  of  neceflity  be  large  to  refine  a  fmall  Quan¬ 
tity  of  this  Salt ;  which  yet  is  not  fufficiently 
refined  at  one  Operation,  though  the  Whites  of 
the  Eggs  take  up  much  dirty,  and  light  earthy 
Matters,  as  the  more  ponderous  fink  to  the 
;  bottom  upon  ftanding.  Hence  the  Operation 
requires  to  be  feveral  times  repeated,  before  the 
Cryftals  will  become  perfectly  white  ;  which  they 
would  fcarce  ever  do,  if  the  Veflel  wherein  the 
Operation  is  performed  were  metalline  ;  and 
Veflels  of  Earth,  which  this  Salt  does  not  cor¬ 
rode,  being  hard  to  procure,  fo  large  as  they 
are  required  for  the  purpofe,  this  adds  to  the 
Inconvenience. 

45.  It  is  true,  for  moft  Ufes  in  Chemiftry ^Remedied; 
unrefined  Tartar  will  anfwer  as  well  as  the  re¬ 
fined  ;  but  for  the  Service  of  certain  Arts,  par¬ 
ticularly  Dying,  it  is  required  thoroughly  puri¬ 
fied  :  So  that  a  more  commodious  Method  of 
refining  it  (hould  be  endeavoured  after  ;  where¬ 
by  at  leaft  we  might  be  able  to  refine  it  in  Eng¬ 
land,  as  well  as  they  do  in  France . 

4 6.  Tartar  is  of  a  very  particular  Nature; 
being  a  folid  and  firm  vegetable  Salt,  extremely 
hard  to  diflolve  in  Water,  as  containing  much 
earthy  and  un&uous  Matters,  which  defend  it 
from  the  A&ion.of  Water:  Whence  we  are  di¬ 
sced  to  fofcen  often  the  Body  of  this  Salt,  or 

!oofenJ 
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loofen  its  Texture,  in  order  to  its  more  com 
modious  Refinement.  And  this  End  may  b 
obtained  by  a  prudent  Ufe  of  Lime-Water,  o 
a  weak  Lixivium  of  Pot-A(h,  or  Salt  of  Tartar 
as  in  the  making  of  tartariz,ed  "Tartar  * ;  when 
common  Tartar  is  united  with  its  own  fixec 
Salr,  and  rendered  eafily  foluble  in  a  fmall  Pro 
portion  of  Water.  But  there  needs  not  be  f 
much  Alkali  ufed  for  this  purpofe,  as  to  deftw 
the  Acidity  of  the  Tartar  ;  and  if  too  muci 
fhould  happen  to  be  added,  it  may  be  morti 
fied  with  Oil  of  Vitriol,  fo  as  not  to  prejudice 
the  Salt. 

Tbe'Expe-  47;  But  where  an  extremely  pure  and  perfef 

}XT^'Crcam  or  Cryftal  Tartar  is  required,  we  re 
commend  the  ordinary  Cryftals  or  Cream  o 
Tartar,  to  be  diffolved  in  Water,  made  highly 
acid  with  re&ified  Oil  of  Vitriol ;  for  if  the 
fuperfluous  Humidity  be  afterwards  exhaled 
the  Tartar  will  thus  (hoot  into  perfectly  tranf 
parent  and  beautiful  Cryftals,  without  at  all  par 
ticipating  of  the  Oil  of  Vitriol.  And  by  the 
help  of  thefe  Directions  common  Tartar  may  be 
refined  in  great  Perfection,  and  with  no  lefi 
Trouble  than  the  more  foluble  vegetable  Salts. 

ufes-  48.  When  the  powdered  Cryftals  of  Tartai 
are  mixed  with  half  their  Weight  of  Salt  o! 
Tartar,  and  diftolved  together  in  boiling  Water 
they  make  a  very  extraordinary  neutral  Liquor 
or  Menflnium ;  and  by  Evaporation  a  neutra 
Salt,  of  very  uncommon  Properties.  This  Salt 
eafily  runs  in  a  moift  Air;  and  will  power¬ 
fully  aftift  in  extracting  the  refinous  or  oleagi¬ 
nous  Parts  of  Vegetables,  by  being  boiled  with 
them  in  Water.  The  aqueous  Solution  of  this) 
Salt  will  dilfolve  the  tough  Bodies  even  oi 


*  See  below  §  47* 


fyrrh,  Gum  Lac,  &c.  and  is  much  better  fitted 
lan  Sale,  of  Tartar  for  many  of  the  fame  Pur- 
ofes  where  that  Salt  is  commonly  employed,, 

'his  neutral  Salt,  or  tartarized  Tartar,  is  ex¬ 
tent  in  healing  Wounds,  and  cleanfing  Ulcers: 

:  is  an  agreeable  and  fuccefsful  Purgative  in 
ypochondriacal  Cafes ;  and,  diflolved  in  Wa- 
ix,  makes  a  plealant  kind  of  Purging  Waters. 

:s  Virtues  and  Powers,  both  as  a  Menftruum 
nd  a  Medicine,  feem  not  hitherto  fufficiently 
nown ;  whence  we  recommend  it  over  to  far¬ 
mer  Experience. 

Experiment  VI. 

The  Method  of  Refining  Nitre,  or  Salt- Petr e. 

49.  We  diffolved  four  Pounds  of  rough  Nitre,  Mure  m* 
s  it  comes  to  us  from  the  Indies,  by  boiling  it^^* 

1  as  much  Water  as  would  commodioufly  fuf- 
ce  for  that  Purpofe;  then  fet  it  to  (hoot  for 
no  or  three  Days  in  a  covered  Velfel  of  Earth, 
ith  Sticks  laid  acrofs  for  the  Cryftals  to  adhere 
).  Thefe  Cryftals  being  afterwards  taken  out, 
ere  drained  and  dried  in  the  open  Air. 

50.  This  feems  to  be  the  bed:  and  fimpleft: 
lethod  of  purifying  Nitre  ;  for  thus,  by  its 
wn  natural  Property  of  cryftallizing,  it  flioots 
ure  from  the  Sea-Salt,  or  other  Foulnefs  that 
i  apt  to  mix  among  it.  However,  if  the  Nitre 
rove  unduous,  it  may  be  proper  to  add  a  little 
.ixivia  of  Pot-Afh,  Lime-Water,  or  Allum. 

Lnd  if  by  this  means  it  does  not  become  fuffi- 
iently  pure  for  making  the  beft  Gunpowder,  or 
\([ua  Fortis,  it  muft  be  diffolved  again,  and  re- 
ryftallized,  in  the  manner  of  our  prefent  Expe¬ 
dient  ;  which  being  repeated,  with  a  larger 

'roportion  of  Water  than  before,  a  flow  Eva- 

pora- 
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poration,  and  by  differing  the  Sait  to  (hoot 
a  moderately  warm  Place,  without  the  free  $< 
million  of  the  external  Air,  the  Nitre  will  1 
obtained  in  its  utmoft  Purity  and  Perfection, 
is  judged  to  be  pure,  when,  being  thrown  upc 
live  Wood  Coals,  it  fulminates  brisk,  and  w 
make  perfed  Gunpowder  and  Aqua  Fortis. 
nijlory  of  51.  The  chemical  Hiftory  of  Nitre  is  (fill  d 
Nme.  fective.  This  Hiftory  (liould  (hew  by  whj 
means  Nitre  is  procurable  from  all  animal  ai 
moft  vegetable  Matters  :  For,  there  are  mar 
Experiments  and  Obfervations,  which  appe 
to  prove,  that  Nitre  originally  proceeds  fro: 
putrified  Vegetables;  that  many  uncorrupti 
vegetable  Subjeds  contain  it  in  a  large  Propo 
tion  ;  and  that  all  animal  Subjeds  contain 
femi  volatile  Nitre  ;  which  may  be  rendered  mo 
fixed,  or  like  the  common,  by  the  Addition 
Pot-Alh  or  Quicklime  *. 

52.  To  thofe  difpofed  to  enter  upon  this  ui 
ful  Enquiry,  we  recommend  a  full  Knowled 
of  the  Methods  now  in  ufe  for  procuring  Nit 
from  certain  Earths  that  are  dunged  by  Aij 
mals,  and  putrified  Vegetables  ;  the  (hort  > 
ways  of  feparating  the  umduous  Matter  frc 
the  Nitre,  which  cccafions  all  the  Difficult: 
and  a  due  Comparifon  of  the  Procefs  for  pr 
curing  and  refining  of  Nitre  with  that  for  pi 
curing  and  refining  of  Sugar.  There  is  Real 
to  believe,  an  Enquiry  of  this  kind  might  be  i 
tended  with  fuch  Succefs ;  as  to  (hew  that  Nil 
is  not  peculiar  to  any  one  Country,  but  obta: 
able  in  Plenty  wherever  animal  and  vegetal  j 
Subjed:s  abound  t- 

E  x  p  e  b  j 


*  See  Mr.  Lemery* s  Papers  upon  the  Subject  in  the  Frt\ 
Memoirs.  See  alio  Dr.  Stub’s  Legends  no  Hiflories . 

f*See  Glauber’s  Pro  ferity  of  Germany ,  1 
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Experiment  VII. 

•  ,  •  . 

*The  Method  of  making  Pot-Afh . 

53.  Having  burnt  a  Quantity  of  common, Pot-Aft 
billet- Wood  to  grey  A  flies,  we  took  ieveral/*^^ 
Pounds  of  thefe  Afhes  and  boiled  them  in  Wa- 

;er,  fo  as  to  make  a  very  ftrong  Lixivium,  or 
Lie.  This  Lit  we  ftrained  thro2  a  coarfe  Linen 
Cloth,  to  keep  out  any  black  Parts  of  the  half- 
)urnt  Wood  that  might  happen  to  remain  in 
:he  Aflnes ;  then  we  diredly  evaporated  this 
trained  Lie  in  an  Iron  Pan  over  a  quick  Fire* 
ilmoft  to  Drinefs ;  we  now  took  out  the  Matter 
'emaining  at  the  bottom,  and  putting  it  into  an 
ron  Crucible,  fet  it  in  a  ftrong  Fire  till  the 
Matter  melted ;  and  then  immediately  poured 
t  out  upon  an  Iron  Plate ;  where  it  foon  cool- 
id,  and  appeared  in  the  Form  of  a  folid  Lump 
>f  Pot-Afk  . 

54.  And  much  after  this  manner  is  Pot- Afh 
nade  in  the  large  way  of  Bufinefs,  for  the  Ser¬ 
vice  of  the  Soap-Boiler,  Glafs-Maker,  Fuller, 

Pc.  But  according  to  the  difference  of  the 
vVood,  or  combuftible  Matter  employed,  with 
he  manner  of  burning  it,  and  conducing  the 
3roeefs,  different  kinds  of  Pot-Afh  are  pre° 

>ared.  .  ..  ,  ,  ,  / 

55.  There  are  certainialine  Plants  that  yield  And  Ap- 
his  Pot-Afh  to  great  Advantage,  as  particu-?/w**,<w- 
arly  the  Plant  Kali ;  there  are  others  that  afford 

t  in  lefs  Plenty,  and  of  an  inferior  Quality, 
is  Bean-Stalks,  (7c.  But  in  general,  all  vege- 
able  Subjeds  afford  it  of  one  kind  or  other, 
md  may  moft  of  them  be  made  to  yield  it  tole- 
ably  perfed,  after  the  manner  of  our  preient 
Experiment ;  even  the  Loppings,  Roots,  and 
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refufe  Parts  of  ordinary  Trees,  Vine- Clippings 

&c. 

Difference.  5  6.  But  befides  the  Difference  found  in  diffe 
rent  Vegetables  for  producing  this  Salt,  as  forn 
niay  naturally  contain  more  or  leis  of  the  Talino 
oily,  or  earthy  Principles,  than  others  *  ;  an 
other  Difference  will  arife  from  the  manner  c 
burning  the  Subject,  according  as  this  is  don 
with  a  greater  or  lefs  degree  of  Fire,  or  accel 
fion  of  the  Air.  If  a  vegetable  Subject  be  burn 
in  a  clofe,  ftiffing  manner,  to  a  grey,  or  form 
what  blackifh  or  brown  Affies,  theie  Afhes  tht 
containing  more  of  the  Oil  of  the  Subject,  wi! 
afford  a  more  un&uous  Salt,  that  eafily  melts  i; 
the  Fire,  and  is  better  fitted  for  the  ready  mal 
ing  of  Soap.  But  if  the  Subject  be  burnt  in  th 
open  Air,  which  has  every  way  free  acce 
thereto,  the  Afhes  will  be  white,  or  contain  n 
part  of  the  Oil  of  the  Subject  ;  and  thus  tf 
Salt  will  difficultly  melt  in  the  Fire,  and  prov 
fitter  for  the  making  of  Glafs  (where  no  Oil 
required)  than  of  Soap. 

57.  A  third  Difference  in  Pot-Affi  arifesfro 
the  length  or  fhortnefs  of  Time  it  is  detaine 
in  the  melting  Fire  ;  whereby  it  becomes  eith< 
of  a  grey,  white,  bluifh,  or  greeniffi  Coloui 
grey  or  white  if  it  be  foon  taken  out ;  and  blail 
or  greeniffi  if  long  detained  therein.  And  a< 
cording  to  thefe  Differences  Pot-Affi  is  more  < 
lefs  ffiarp  or  ftrong  ;  a  longer  continuance  in  tf 
Fire  always  confirming  the  more  un&uous  part; 
and  leaving  the  faline  ones  more  naked  ;  provi 
ded  no  considerable  proportion  of  Earth  rema’ 
mixed  with  the  Salt,  which  in  that  cafe  wou 
foon  be  vitrified,  or  turn  to  Glafs,  and  have  1 
falipe  property  at  alb 

58.  Tl 

*  See  Left.  yil  L  pfjm- 
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58.  The  fixed  Salts  of  all  Vegetables,  when  improve- 
educed  to  abfolute  Purity,  or  entirely  feparated 
rom  the  other  Principles,  appear  to  be  one  and 
he  fame  thing  ,*  at  lead  not  manifeftly  to  differ  *. 

Whence  it  (hould  feem  that,  by  a  fuitable  Ma- 
lagement,  good  faleable  Pot-  Afh  might  be  made 
n  all  Places  where  vegetable  Matters  abound : 

"or  if,  by  examining  Ruffin  Pot-Afh,  for  Ex- 
mple,  we  find,  that  its  fuperior  Excellence  de- 
>ends  upon  its  being  clear  of  Earth,  or  upon  its 
ontaining  a  large  proportion  of  Oil,  or  fixed 
ialt ;  thefe  Advantages  may,  by  properly  regu- 
iting  the  Operation,  be  given  to  Englijh  Pot- 
Lfhes,  fo  as  perhaps  to  render  the  latter  as  good 
s  the  former.  But  where  the  Pot-Afh  of  any 
smarkably  faline  Vegetable  is  to  be  imitated,, 
s  that  of  Kali  fuppofe,  we  would  recommend  a 
rudent  fprinkling  of  the  Subject  with  Salt  or 
ea  Water  in  the  burning.  And  by  thefe  ways 
roperly  diverfified,  any  Principle  that  is  nata¬ 
lity  wanting  in  the  Subjedf  might  be  artificially 
troduced,  fo  as  to  perfect  the  Art  of  Pot-Afh ; 
hereon  the  Art  of  Soap-making  depends. 

59  For  to  make  Soap  requires  an  intimated  jg  the 
nion  of  the  Salt  of  Pot-Afh  with  Oil,  or  an yAnofSo*P' 
'getable  or  animal  Fat.  This  Union  in  the 
efent  Method  of  Soap-making  is  procured  by 
tedious  Operation,  or  by  long  boiling  a  weak 
ie  of  Pot-Afh  and  Quicklime  with  the  Fat  ; 

Idi'ng  a  ffronger  and  a  weaker  Lie  occasionally 
'degrees,  till  the  requifice  Point  to  the  Perfec- 
)n  of  the  Soap  is  hit. 

60.  It  might  greatly  contribute  to  fhorren  t\\isTmPr*?e“ 
peration,  and  eafe  the  Expence  thereof,  it  a  t^t  ArU 
-chanical  Motion  or  Engine  were  employed  in- 
ad  of  Fire,  to  procure  this  intimate  Union  of 
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the  Lie  and  Oil.  And  that  fomething  of  thiij 
kind  is  pra&icable,  appears  from  hence ;  Thai; 
if,  for  Example,  half  a  Pint  of  the  Soap-boiler’ 
ftrongeft,  or  Capital  Lie ,  as  they  call  it,  b< 
briskly  (hook  in  a  Vial,  with  an  Ounce  o 
more  of  Oil-Olive,  for  half  a  quarter  of  ai 
Hour,  and  then  the  Vial  be  buffered  to  reft 
there  will,  in  a  (hort  time  after,  be  found 
iolid  Cake  of  tolerable  Soap  at  the  top  of  th 
Liquor  ;  and  may  be  eafily  preferved  in  tha 
form  by  breaking  the  Vial,  and  rendered  harde 
by  being  expofed  to  the  Air. 

Hiflery  of  6i.  We  could  wi(h  that  the  Chemical  Hiflo\ 
So^p.  of  Soap  were  extant ;  for  it  fhould  feem  th; 
many  Advantages  might  be  thence  derived  t 
particular  Arts  and  Trades.  This  Hiftory  is 
thing  of  larger  extent  than  will  be  generally  aj 
prehended,  as  containing  three  large  Branche: 
(i)  the  Hiftory  of  Pot-Afb ;  (2)  the  Hiftory  of  0< 
ami  Fats;  and  (3)  the  fever al  Ways  of  unitu 
them  to  Advantage. 

62.  (0  The  Hiftory  of  Pot-Aft)  would  (he 
wherein  the  Superiority  of  the  foreign  A  (Ik 
particularly  thole  of  Marfeilks}  Caftiley  Venn 
rtnd  Joppa ,  confifts;  why  the  Soaps  at  prefe 
made  in  England  fall  flaort  of  Perfection  ;  ai 
poffibly  inform  us  of  the  Ways  whereby  ev 
Joppa  Soap  might  be  equalled  in  England.  F 
fuch  a  Hiftory  would  trace  out  the  real  phyfic 
Differences  betwixt  one  fort  of  Pot-Aftn  a:! 
another  ;  with  the  Ways  of  converting  any  0 
'  of  them  into  the  reft  *  ;  fo  as  to  fit  them  for  t 

Soap-boiler,  Glafs-maker,  (7c.  refpectively : 
would  (hew  how  the  mildeft  Pot-Afh  is  obta:l 
able,  for  the  more  curious  Soaps;  and  efpecia 
for  thofe  intended  to  be  ufed  medicinally,  1 

Ai 

*■  See  above  §  6  s-— 6y, 
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And,  by  the  way,  there  is  room  to  fufped  that 
a  thorough  Enquiry  into  this  Subject  would 
ihew  the  Matter  of  ail  Pot-Afh  to  be  the  Mat¬ 
ter  of  Nitre  ;  or  that  all  the  Vegetables  which 
yield  Pot-Afh  by  Calcination ,  might  be  brought 
:o  afford  Nitre  by  Putrefailion ;  or  that  Pot-Afh 
s  nearly  the  fame  thing,  both  in  Nature  and 
jubftance,  with  fixed  Nitre 

<5g.  (2)  The  Hifiory  of  Oils  and  Fats  would 
ilfo  fhew  how  one  fort  might  be  converted  into 
mother,  or  hard  animal  Fats  into  liquid  Oils, 
md  liquid  Oils  into  folid  Fats,  by  digefling 
Dils  with  certain  coagulating  Acids,  &c .  how 
11  the  foreign  folid  Oil-Soaps  might  be  imitated 
n  England;  and  how  a  great  variety  of  liquid 
' oaps  might  be  prepared  for  many  different  pur¬ 
ges  ;  the  Foundation  of  the  Thing  entirely 
epending  upon  the  Ufe  of  a  highly  fubtilized, 
nd  thin  vegetable  Oil. 

64.  (3)  The  Hifiory  of  uniting  fixed  vegetable 
alts  with  Oils ,  might  defcribe  feveral  Machines 
^r  the  purpofe;  whereby  many  Tuns  of  Soap 
lould  be  readily  made  by  means  of  Mills, 
rought  by  the  Wind  or  Water;  and  this  ei- 
ler  with  or  without  Fire.  It  might  alfo  inform 
s  of  feveral  Menjlruiimsy  or  connecting  Mediums , 
hich  fhould,  either  alone,  or  with  little  Af¬ 
fiance,  procure  an  intimate  Union.  And  that 
>mething  of  this  kind  is  practicable,  we  are 
fared  by  particular  Experiments. 

AXIOMS  and  CANONS. 

1.  We  learn  from  the  foregoing  Enquiries, 
iat  large  Quantities  of  Oil  may  lie  concealed 

S  3  in 
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in  apparently  dry  Bodies;  where  neither  th 
Eye,  nor  any  of  the  Senfes,  can  perceive  th 

ordinary  Signs  of  Oil*. 

2.  That  Oils  gained  by  Expreffion  are  apt  t 
turn  rancid,  and  become  unwholfome,  by  Heat 
Whence  they  fhould  always  be  kept  cool,  an 
not  be  drawn  by  the  means  of  Fire,  if  intende 
for  curious  or  internal  Ufe  f. 

3.  That  much  Oil  may  be  feparated  by  boi 
ing  Water  from  the  Subjeds  that  have  felt  th 
utmoft  force  of  the  Prefs  :  Whence  an  ey 
(hould  be  had  upon  the  Cakes  of  Linfced,  Mi 
ftard-Seed,  €Xc.  for  obtaining  a  farther  Oi 
after  they  have  been  once  fqueezed  E 

4.  That  the  oily  Subftance  of  Nuts,  Almond 
and  the  like  vegetable  Subjeds,  is  foluble  | 
Water,  by  bareTriture,  into  a  vegetable  Mil 
having  a  great  affinity  with  the  Milk  of  An 
nials  ||. 

5.  That  expreffed  Oils  may  be  readily  change 
or  improved,  in  their  Colours,  Taftes,  ar 
Odours ;  fo  as  that  any  one  of  them  may  affoi 
a  great  variety  of  apparently  different  kinds** 

6.  That  aromatic  Vegetables  yield  an  ejfenti 
Gil  by  Diftiilation  with  Water;  which  Oil  co 
tains  the  eflential  or  fpecific  Tafte,  Smell,  ai 
Vir  tues  of  the  SuLvjedft. 

7.  That  the  native  Spirits ,  or  fine  odorifero 
parts  of  Vegetables,  are  readily  imbibed,  a 
long  preferred,*' by  expreffed  vegetable  Oils#. 

8.  That  the  difference  betwixt  the  artific 
and  natural  ejjential  Oils  of  Vegetables ,  depeni 
upon  the  different  ftxednefsor  volatility  of  th« 
dired  unduous  parts*:  Whence  we  are  dire* 
ed  to  a  way  of  introducing  the  native  Spirits 

Plai 
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Plants  into  finer  or  lighter  Oils  than  the  com¬ 
mon  expreffed  kind ;  fo  as  perfectly  to  imitate, 
or  exceed,  the  natural  effencial  Oils. 

9.  That  there  are  fure  Methods  of  difcover- 
ing  feveral  fraudulent  and  abufive  kinds  of.Ad- 
ulteration  in  efftntial  Oils ;  but  that  a  more  cu¬ 
rious  Adulteration  is  practicable,  fo  as  to  elude 
the  common  Trials*. 

10.  That  every  effential  Oil  has  its  determi¬ 
nate  fpecific  Gravity  :  Whence,  if  a  Table  of 
their  fpecific  Gravities  were  formed,  from  a 
known  genuine  Sett,  fuch  a  Table  might  be  of 
lervice  in  detecting  the  Frauds  or  Debafements 
frequently  practifed  in  thefe  Oils  f. 

11.  That  feveral  Cautions  are  required  to 
extract  the  effential  Oils  of  aromatic  Indian  Ve¬ 
getables,  to  advantage;  which  Cautions  being 
duly  obferved,  fuch  Oils  may  be  obtained  in 
England ,  perhaps  as  perfect  as  in  the  Indies  4., 

12.  That  a  highly  attenuated  Oil  is,  by  re¬ 
peated  Rectifications,  obtainable  from  the  grofe, 
fetid,  and  empyreumatic  Oil  of  vegetable  and 
animal  Subjects 

13.  That  the  grofs,  empyreumatic,  animal 
Oils  may,  by  di-geftion  with  fixed  Alkalies?  af¬ 
ford  volatile  Salts  f|. 

14.  That  the  Matter  of  Sugar  is,  originally, 
a  vegetable  Juice,  apt  to  grow  four  with  Heat ; 
and  by  bare  boiling  not  reducible  to  folid  Sugar, 
but  only  to  a  mellaginous  or  treacly  Subftanceft. 

15.  That  many  other  vegetable  Juices,  as  par¬ 
ticularly  thofe  of  the  Birch  and  Sycamore- frees, 
the  Rob  of  Malt,  Raifins,  &c.  are  convertible 
into  good  Sugars,  by  the  fame  means  that  are 

ufed  in  the  ordinary  Sugar-making  *. 

S  4  16.  That 


*  Exp.  II.  f  ib.  4  ib.  **  Exp.  Ill  tf  ib* 
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1(5.  That  the  Art  of  refining  Sugar,  fo  as  tc 
make  it  rocky,  perfedly  white,  fpangly  anc 
refplendent,  principally  depends  upon  a  pruden 
choice  and  ufe  of  Lime-Water*. 

17.  That  refined  Sugar  renders  ejfential  Oit 
inflantaneoufly  mifcible  with  Wines,  Water 
and  Spirits ;  fo  as  to  afford  a  ready  means  0 
improving  feveral  Arts  t  •  Or  that  the  prope 
Introduction,  Ufe,  and  Application  of  Elaofac 
charums ,  may  improve  the  Art  of  Diftillins 
Pharmacy,  Wines,  Cookery,  and  Medicine  £ 

1 8.  That  the  troublefome  Art  of  refining  Tar 
tar  may  be  fhortened  and  improved  by  the  uf 
of  Alkalies  and  Oil  of  Vitriol 

19.  That  Tartar  is  convertible  into  a  ver 
different  Salt,  by  being  united  with  its  ow 
fixed  Salt 5  fo  as  hence  to  become  a  powerfi 
Menftruum,  and  a  valuable  Medicine  It- 

20.  That  the  Cryftallization,  once  or  twic 
repeated,  is  a  fure  Method  of  refining  Nitre 
or  Salt-  Petre  *. 

/  21.  That  Nitre  is  not  originally  a  foffil,  bi 
a  vegetable  Salt  ;  and  thence  to  be  found  in  ani 
mal  Subjects  f. 

22.  That  a  full  Enquiry  into  practicable  Me 
thods  of  procuring  Nitre  diredly  from  vegetabl 
and  animal  Subjeds,  may  be  attended  with  fuc 

cels  m. 


23.  That  ferviceable  Pot-Afii  may  be  mac 
in  any  Place  that  abounds  with  vegetable  Sul 
jects  fj* . 

24.  That  the  Art  of  making  Pot-Afh  is  in; 
proveable  by  chemical  Knowledge,  to  the  ac 
vantage  of  the  feveral  Arts  thereon  depenc 


*  Exp.  IV.  fib.  4  ib.  **  Exp.  V.  ffib.  *  Exp.V 
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25.  That  in  particular,  the  Art  of  Soap- 
naking  in  England  may  be  brought  to  much 
rreater  Perfection,  by  means  of  a  mixt  chemical 
ind  mechanical  Enquiry  *. 

★  Exp.  VII. 


LECTURE  XIV. 


I 

CONTAINING 


Attempts  to  illuftrate  and  improve  the 
Jiufinefs  of  Colours,  Dyes,  and  Stains. 


o 


UR  prefent  Bufinefs' is  to  difcover^***-. 
the  Means  of  producing,  varying,J<? 
changing,  and  deftroying  the  Co¬ 
lors  of  Bodies;  with  a  view  to  improve  thofe 
*veral  Arts  that  depend  upon  the  ufe  of  Co- 
)urs,  Dyes,  and  Stains  f.  , 

2.  This  we  (hall  endeavour  by  Means  of  Ex~ 
eriments,  performed  firft  upon  Light,  and  then 
pon  feleCted  Subjects  of  the  vegetable,  animal, 
nd  mineral  Kingdoms  ;  fo  as  to  fearch  into  the 
hyfical  Caufes  of  the  EffeCts  produced.  . 

3.  The  firft  Experiment  therefore  will  (hew, 

hat  common  Light  is  ieparable  into  i.everal  pertinents* 
Colours ;  the  fecond  will  be  collective,  or  afford 
.  variety  of  Inftances  to  prove  that  the  Colony 
>f  Bodies  depend  upon  a  certain  Difpofirion  01 
’arts,  difpofing  them  to  refleCt  the  differently 
5  *  &  coloured 


+  The  prefent  LeHure  was  not  publickly  read,  as  the  reft 
werej  a  clear  fun-fhiny  Day,  which  the  Experiments 
Hot  happening  at  the  time. 
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coloured  Rays  of  Light:  The  third  princip; 
Experiment  will  exhibit  the  Method  of  obtain 
ing  thofe  vegetable  Colours  commonly  called  Lc 
ques ;  the  fourth  will  teach  the  Way  of  preparin 
a  certain  animal  Colour  called  P ruffian  Blue 
and  the  fifth  and  lafl  Experiment  will  (hew  ti 
Way  of  preparing  a  metalline  Colour,  for  tir 
ging  Glafs  red)  & c. 

Experiment  I. 

ifihat  the  Rays  of  Light  are  compounded ,  and  fepo 
ruble  into  f even  difiincl  Kinds  or  Orders  of  Light 
whereon  all  Colours  depend. 

A  leading  4.  ( 1)  Having  darkened  a  Room,  by  fhuttin 

Expert-  Up  ap  Windows  ;  and  bored  a  fmall  Hole  i 
Th7prifm.3 a  Shutter  opposite  to  the  Sun  ;  if  a  Glafs  Prifi 
be  properly  placed  againft  this  Hole,  we  fin 
that  an  oblong  and  varioufly  coloured  Image  c 
Light  will  be  thrown  upon  the  Cieling,  or  far 
The  Pr if  ther  Wall  of  the  Room.  (2)  If  this  Image  c; 
matic  Co-  Light  be  carefully  examined,  it  will  appear  t 
hurs.  confift  of  feven  diftindt  Colours,  or  differer 
vivid  Lights,  which  are  conftantly  found  in  th 
fame  Order ;  viz,.  Red  in  the  firft:  place,  Orang 
in  the  fecond,  Yellow  in  the  third,  Green  i 
the  fourth,  Blue  in  the  fifth,  Violet  in  th 
fixth,  and  Indigo  in  the  feventh  or  laft :  But 
flight  view  diftinguiihes  only  five  principal  Cc 
lours  ;  viz,.  Red,  Yellow,  Green,  Blue,  an* 
Not  farther  Violet.  (3)  If  thefe  feveral  coloured  Lights  b 
yefolvable.  feparate]y  received  upon  another  Prifm,  in  th 
fame  manner  as  the  Sun*s  Rays  are  by  the  firft 
they  fuffer  no  farther  Divifion,  or  Refolutior 
but  remain  invariably  the  fame:  And  this  the; 
do  whatever  figured  Glafs,  Cryftal,  or  Diamont 
be  made  ufe  of.  (4)  But  if  the  whole  numbe) 

o; 
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of  thefe  differently  coloured  Rays  be  received  Compound 
from  the  firft  Prifm,  upon  a  Lens ,  or  double whtteLighr 

Convex  Glafs,  in  the  Room  ;  they  are  thus 
blended  together  again,  and  may  be  thrown  up¬ 
on  Paper,  or  other  Body,  placed  at  a  due  di- 
ftance,  fo  as  to  form  a  Spot  of  white  and  bright 
Light,*  in  the  Focus  of  the  Glafs  Convex.  (5)  If  • 

the  red  Rays  be  feparately  received  by  an  opake^r  If 
white  Body,  that  Body  appears  to  be  red  ;  if  the  Light „ 
the  yellow  Rays  be  feparately  received  in  the 
fame  manner,  by  an  opake  white  Body,  the 
Body  appears  to  be  yellow ;  and  fo  of  the  other 
Colours  refpedlively  :  A  red  Body  appears  more 
vivid,  or  intenfely  red,  in  the  red  Light  ;  a 
blue  Body  more  vivid,  or  intenfely  blue,  in  the 
blue  Lmht,  But  all  coloured  Bodies  appear 
more  dead  or  languid  in  Lights  of  different 
Colours  from  their  own  ;  as  a  red  Body  in  a 

blue  Light,  ,  - 

5.  This  general  Experiment  is  the  founda¬ 
tion  of  Sir  Ifaac  Newtons  Doctrine  of  Light  and 
Colours*;  and  may  (hew,  (1)  that  the  Sunset  a 
Light  is  not  a  Ample  thing,  but  compounded  o{Lom?otin  0 
feven  different  Orders  of  coloured  Rays;  all 
which  being  exquilitely  blended  together,  con- 
ftitute  a  perfectly  white  Light:  (2)  That  thefe offivm 
feven  Orders  of  Rays  are  differently  refran¬ 
gible;  that  is,  differently  difpofed  to  be  turned 
out  of  their  way,  in  palling  from  one  tranfpa- 
rent  Body  into  another ;  the  red  Rays  leaft,  the 
Violet  mold,  and  the  reft  in  the  Order  they 
ftand  mentioned  above :  Which  is  the  phyfical 
Reafon  of  the  Divifion  of  Light  into  thefe  feven 
Orders  of  Rays ;  and  that  there  are  therefore 
no  more  than  leven  original  Colours  of  Light . 

(3)  That  Bodies  appear  of  the  fame  Colour 


f  See  his  Optics , 
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«££"**  ^le  Orc'er  of  Rays  they  refleft  ;  or  turn 
fmm  L/vfo.back  into  the  lame  Medium  from  whence  they 

white  and  were  received  :  (4)  That  White  and  Black  are 
Black  no  no  true  Colours ;  but  White  an  equal  Reflexion 
Colours,  of  all  the  original  Colours,  and  Black  the  Ab- 
forption  of  them  all ;  for  if  they  were  returned, 
either  mixed  or  unmixed,  Whitenefs,  or  fome 
of  the  feven  original  Colours  of  Light,  and  not 
^ojirs°f  giacknefs5  would  appear:  (5)  That  the  variety 
whence.  of  Colours  in  natural  Bodies  proceeds  from  their 
differently  refle&ing  or  refra&ing  the  Rays  of 
one,  two,  or  feveral  Orders,  more  than  the 
reft.  Thus  the  denominated  red  Bodies  chiefly 
refleft  the  red  Order  of  Rays;  thofe  denomina¬ 
ted  blue  Bodies  chiefly  reflect  the  blue  Rays  of 
Light;  and  are  thence  faid  to  be  red,  blue,  CTc. 
And  all  the  mixed  Colours  of  natural  Bodies 
arife  from  their  reflecting  two  or  more  Orders 
of  Rays  together,  and  abforbing  or  ftifling  the 
reft. 

Experiment  II. 

Or,  Collective  Inftances  to  fbew  that  Tranfparency , 
Whitenefs ,  Blacknefs ,  and  Colours ,  as  confidered 
in  Bodies ,  depend  upon  certain  particular  Struc - 
turesy  \ TextureSy  or  Arrangements  of  the  Parts  of 
Bodies ;  differently  difpofing  them  to  tranfmit , 
reflect }  ref  ratty  or  abforb  the  Rays  of  Light . 


JunlfBo-  6‘  ^l)  ^la^s>  Cryftal,  Diamond,  Nitre,  Bo- 
dies  chan-  rax>  ancl  other  tranfparent  folid  Bodies,  lofe 
ged  by  Tri- their  Tranfparency,  and  appear  white,  upon 
sure.  their  being  reduced  to  Powder ;  that  is?  by  a 
bare  alteration  of  their  grofs  Texture,  or  a 
iimple  reduction  to  fmaller  Parts ;  fo  as  to  refled: 
many  of  the  Rays  of  Light,  which  they  before 
tranfmitted.  And  the  fame  holds  of  the  White 
of  Eggs  whisked  up  to  a  Froth,  frothy  Water, 
&c‘  7.  Black 


I  (x  P 


7.  Black  Talc,  by  being  made  red  hot  in  the  By  F ire. 
Fire,  is  turned  of  a  Gold  Colour  ;  Syrup  of 
Violets,  by  boiling  Heat,  lofes  its  beautiful 
Violet-Colour,  fo  as  at  length  to  become  pale, 
or  eolourlefs;  White  Loaf-Sugar,  being  barely 
melted  over  the  Fire,  without  Water,  immedi¬ 
ately  changes  its  Whitenefs ,  and  becomes 
brown ;  or,  by  a  longer  continuance,  black ;  fo 
that  a  (ingle  Grain  of  this  black  Subftance  will 
tinge  a  Pint  or  a  Quart  of  fair  Water,  or  co- 
lourlefs  Brandy,  of  a  beautiful  yellow,  brown, 
or  draw  Colour ;  for  which  purpofe  it  is  ufed 
by  Diftillers,  and  others  *. 

8.  All  the  finer  coloured  Flowers,  as  Violets,  By  the  Ait. 
Carnations,  Rofes,  &c.  lofe  of  their  Colour, 
barely  by  being  expofed  to  the  open  Air  for  any 
long  time ;  fo'as  at  laft  to  appear  perfectly  dif- 
charged,  or  white ;  as  if  they  had  been  expofed 
to  that  particular  Difcharger  of  Colours  in. Silks, 

&c.  the  Fume  of  burning  Brimftone.  And  the 
fame  is  remarkable  of  the  finer  or  lighter  kinds 
of  Colours  in  Silks,  or  the  light  Blues,  Yellows, 

;  and  Reds,  particularly  the  light  grain-coloured 
Silks;  all  which  Colours  are  gradually  changed, 
difcharged,  or  aboliihed,  in  wearing,  or  by  the 
Silks  being  long  expofed  to  the  Action  of  the 
Air  t*  But  the  Scarlet  Colour  is  more  fixed  and 
durable.  And,  in  general,  the  deeper  any  Co~ 
lours  are,  the  more  fixed  and  durable  they 
prove ;  as  being  thus  not  Shades,  as  the  Pinks, 
light  Blues,  1 7c.  are,  but  true  Colours,  corre- 
fponding  to  the  original  Colours  of  Light.  Add 
to  this,  that  Dyers  conftantly  find  their  Colours 
prove  brighteft,  or  (truck  to  the  belt  advantage, 
when  the  Air  is  clear  *.  Laftly,  the  blue  effen- 


*  See  Lea.  II.  and  XII.  f  See  Lea.  III.  *  Sd* 

Ilea.  III. 
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tial  Oil  of  Camomile-Flowers  lofes  its  Colour? 
and  changes  to  a  dirty  Green,  by  being  expofed 
to  the  Air. 

By  Water.  9.  Different  Waters  ffrike  different  Colours 
with  the  fame  tinging  Ingredients.  Thus  irony 
Waters  turn  black,  or  inky,  with  Galls,  Green 
Tea,  &c.  And  Dyers  find  fome  certain  Wa¬ 
ters  more  proper  for  their  purpofes  than  others. 
And,  in  general,  the  purefl  and  lighted:  Waters! 
ftrike  the  bed  Colours  with  Dying-Stuffs.  And 
hence  it  is  that  fuch  Waters  as  have,  by  long 
{landing,  putrified,  or  fermented,  and  purged 
themfelves,  being  not  filtred  thro5  the  common 
Filtring-Stone,  or  Sand,  are  found  to  extract 
and  communicate  Colours  to  the  greatefl  ad-^ 
vantage  * 

By  Salts.  10.  Salts  having  a  Power  to  alter  the  Textures 

of  Vegetables  ,*  consequently  produce  Changes 
of  Colours  therein.  Thus  mofl  Flowers,  whe¬ 
ther  blue  or  red,  as  Violets,  Rofes,  O'c.  turn 
green  with  Alkalies :  But  Violets  turn  red  ,•  and 
Rofes  have  their  native  Rednefs  greatly  height¬ 
ened  by  Acids.  So  again,  the  yellow  Roots  of 
Rhubarb,  Turmeric,  &c.  are  heightened,  or 
made  redder,  by  alkaline  Salts. 

There x-  n,  As  Metals  have  a  flrong  Texture  in  their 

*Metafsle{s  mera^ne  Form  ;  fo  they  preferve  their  natural 
alterable.  Colours  durably,  unlefs  corroded  or  diffolved 
by  their  particular  Menftrnums :  After  which, 
their  Solutions  flrike  particular  durable  Colours, 
or  afford  the  ftrongeft  Stains, 
iron.  12.  Iron  diffolved  in  dale  Small-Beer  gives  the 

beautiful  Yellow  ufed  in  Callico-Printing ;  when- 
fublimed  with  Sal  Armoniac,  it  alfo  affords  a 
Yellow.  And  the  common  Iron-Moulds  made 
by  Ink,  are  owing  to  the  Iron  diffolved  in  the 

Copperas,* 


*  See  Left.  V,  fajfi n. 
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"opperas,  whereof  the  common  Black  YVriting- 
nk  is  made. 

13.  Copper  melted  with  Zink,  appears  of  a  Copper, 
3old  Colour  ;  diftolved  in  Aqua  Fortis ,  ft  affords 

.  beautiful  Green ;  and  in  any  urinous  Spirit, 

,  beautiful  Blue ;  and  the  Solutions  may  be  re- 
luced  to  dry  Colours,  by  Cryftallization,  or 
ivaporation.  The  fame  Metal  precipitated 
vith  common  Salt,  out  of  Aqua  Fovtis ,  gives  the 
furquoife  Colour  to  White  Giafs,  when  melt- 
:d  therewith. 

14.  Tin,  a  white,  or  colourlefs  Metal,  af-r'** 
ords  a  light  blue  Colour,  by  being  fluxed  with 
\ntimony  and  Nitre.  The  fame  Metal  is  ne- 
:effary  in  ftriking  the  Scarlet-Dye,  with  Aqua 
Fortis,  and  Cochineal :  Its  Calx,  by  ftrong  Fu- 
ion,  turns  to  a  Giafs  of  the  opal  Colour. 

15.  Lead,  being  corroded  by  the  Fumes  ofIe*^ 
Vinegar,  makes  the  fine  White  called  Cerufe , 

md  the  white  Fucus  called  Magiftery  of  Lead ;  by 
)eing  coloured  in  a  ftrong  naked  Fire,  it  be¬ 
comes  Minium,  or  Red  Lead  ;  and  this  melted 
nto  Giafs  with  Sand,  is  the  Foundation  of  the 
A.rt  of  imitating  all  the  coloured  Gems:  For 
his  Giafs  it  felf  will  refemble  the  Hyacinth; 
and  by  the  addition  of  prepared  Gold  and  Tin, 
the  Ruby*;  the  Sapphire  with  Cobalt,  the 
Emerald  with  Iron  and  Copper,  the  Amethyft 
with  Gold,  and  the  Granat  with  Iron,  &c. f 

1 6.  Silver,  another  white,  or  colourlefs  Metal, silver. 
being  diffolved  in  Aqua  Fortis ,  if  Chalk  is  put 

to  the  Solution,  turns  of  a  beautiful  Furple,  or 
Amethyft  Colour  :  And  its  own  Solution,  tho* 
pale  as  Water,  durably  ftains  the  Nails,  the 
Skin,  the  Hair,  and  other  animal  Subftances, 

:>rown  or  black. 

i7:Quick“ 

*  See  below  Exp.  V.  f  See  Neris  Art  of  Gl>\r*  >  and 
Mr,  Bojl e’$  Philofoqhical  Works,  j>aJftTnt 
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17.  Quickfilver  mixed  with  Brimftone,  make 
a  black  Mafs  ;  and  this,  by  Sublimation,  afford 
the  beautiful  red  Pigment  called  Cinnabar ,  o 
Vermillion;  And  the  Solution  of  Quickfilver 
being  precipitated  with  common  Salt,  yields  ; 
fnow-white  Powder ;  which  alfo  turns  black,  b] 
being  mixed  with  Sulphur. 

1 8.  Gold ,  diffolvCd  in  Aqua  Regia ,  affords  : 
fine  yellow  Licjuor ;  which  flains  animal  Sub 
fiances  beautifully  purple  :  And  if  the  Solutioi 
be  fufficiendy  weakened  with  Water,  and  mixe< 
with  a  Solution  of  Tin,  a  fine  red  or  purpli 
Powder  may  be  thus  obtained  for  ftaining  Glaf 
moft  beautifully  red  *. 

19.  Many  mineral  Subjeds  are  natural  Pig 
ments;  as  native  Cinnabar,  Ochre,  Black  Lead 
&c.  but  particularly  the  yellow  Earth  callec 
Light  Ochrey  found  in  Shottover  Hills,  which  i 
ufed  native  as  a  light  Yellow,  and  by  Calcina¬ 
tion  makes  a  light  Red.  This  Colour  Englam 
fupplies  Italy  with  ;  and  Le  Gar  would  frequently 
fay  he  had  been  no  Painter  without  it  f- 

n 

Experimental  Inflames  of  Colours  produced ,  de/lroyea 
and  regenerated  upon  Jhnple  Mixture . 


a  colour  Je/s  20.  (1)  Put  dry  Red  Rofe-Leaves  into  Spim 

Liquor  af -  0f  \yjIie  •  and,  by  Handing  a  little  therein,  th< 
Colours  by  Rofe-Leaves  will  lofe  their  red  Colour,  withou 
Mixture,  manifeflly  tinging  or  altering  the  Liquor  ;  then 
add  a  little  Oil,  ot  Spirit,  of  Vitriol  thereto 
and  the  Liquor  will  appear  of  a  Red  Colour 
But  if  a  little  alkaline  or  urinous  Spirit  be  pourecj 
to  the  Mixture,  the  Red  Colour  prefently  chan 
ges  to  a  Green ;  which,  by  the  addition  of  : 

littlii 


*  See  hereafter  Exp.  V. 
f  See  below  Exp.  V.  §  Cj* 
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ttle  more  Spirit  of  Vitriol,  turns  to  a  red  Co- 


3ur  again. 

21.  (2)  Make  a  flight  Infufion  of  bruif edcolourkfs 
jails  in  Water,  fo  as  not  to  difcolour  the  Wa-^T 
;r;  filtre  the  Infufion;  make  alfo  a  weak  So- Blacknefs. 
ition  of  Green  Vitriol  ,in  Water,  and  filtre  the 
.iquor,  fo  that  they  may  both  appear  pellucid : 

"hefe  Liquors  being  now  mixed  together,  an 
iky  Blacknefs  will  immediately  arife;  but  if  a 
ttle  Oil  of  Vitriol  be  added  to  the  Mixture, 
le  Blacknefs  will,  by  degrees,  totally  vanifti, 
ad  the  Liquor  appear  pellucid  again ;  tho*  the 
lacknefs  may  be  recalled  by  the  addition  of  a 
ttle  Salt  of  Tartar. 

22.  (3)  If  a  little  bruifed  Camphire,  which  A  white, 
a  very  white  Subftance,  be  put  into  pellucid^/’  a, 

lil  of  Vitriol,  and  the  Containing  Glafs  be ^luidturn* 
100k  for  fome  time,  theCamphire  will  diflolve, *d  into 
id  gradually  change  the  Mixture  to  a  Brown, Bl*cknefs* 
id  at  length  to  a  full  Black.  But  upon  the 
idition  of  fair  Water,  the  Blacknefs  entirely 
milhes,  and  the  Camphire  rifes  to  the  top  in 
>  priftine  Form,  and  native  Whitenefs  *. 

23.  (4)  If  the  Shavings  of  Lignum  Nefhriti-A  Liquor 
m  be  infufed  for  fome  time  in  cold  Water,  and  <&ffer*ntjy 
e  clear  Liquor  be  decanted  into  a  clean  Glais,  j,preMiy 
id  viewed  from  the  Light,  the  Liquor  will  ap -viewed. 

:ar  of  a  beautiful  Blue  ;  but  if  viewed  towards 

ie  Light,  of  a  Yellow.  If  a  little  Spirit  of  its  Colour 
itre  be  put  to  this  Liquor,  it  lofes  its  Power dcfir^e^ 

:  reflecting  the  blue  Rays;  but  the  addition  of “veredby 
little  Oil  of  Tartar,  per  deliquium ,  recover s Mixture* 
(at  Power  again. 

24.  (5)  If  Logwood  be  infufed  in  Water, 
ves  a  red  Colour;  which,  upon  the  addition 

T  of  Mixture* 

*  ’Tis  alfo  remarkable,  in  this  Experiment,  that  the  ftrong 
cnto!;  theOmphife  is  abfolutely  wanting  in  the  black  Solu- 
,n>  but  recovered  upon  the  addition  Of  the  Water* 
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of  a  little  Spirit  of  Urine,  turns  to  a  fine  Purple 
,  But  this  may  be  changed  to  a  dilute  R.ed,  bn 

dropping  in  a  little  Spirit  of  common  Salt. 

Red  Colours  25.  (d)  An  Inf  lift  on  of  Brazil  Wood,  0 
heightened  rochineal,  in  Water,  is  much  heightened,  ii 
red  Co!crar>  by  the  addition  of  Spirit  o 
Urine  ;  and  lowered  or  turned  paler  by  the  Spi 
rit  of  Salt. 

a  pellucid  26.  (7)  If  Spirit  of  Wine  be  digefted  upo 
Liquor  recent  Camomile-Flowers,  and  diftilled  ove 
TytJhitl  from  them  in  a  Glafs  Pvetort,  the  Spirit  wi 
Body*  thus  acquire  a  beautiful  blue  Colour;  whic 
may  be  made  deeper  by  being  drawn  over  agai 
from  frefh  Flowers. 

A  blue  Co-  27.  (8)  A  beautiful  blue  Tindture  being  mad 
lour  deftrop  fo  digefting  Spirit  of  Urine  upon  Filings  of  Cop 
M"r>r,  the  addition  of  a  little  Oil  of  Vitriol  en 
tirely  defxroys  the  blue  Colour ;  as  a  little  Spir: 
of  Salt  turns  it  to  a  Green. 

pellucid  28.  (9)  Pellucid  Oil  of  Vitriol  being  mixe 
fnlde^d  Wlt^  pellucid  Oil  of  Turpentine,  or  the  efienti; 
HyMixture. Oil  of  Anifeeds,  or  more  particularly  with  0 
of  Cloves ;  they  thus  turn  into  a  thick,  rej 
Balfam.  And  fo  again,  if  a  pellucid  commc 
Oil  be,  by  means  of  a  little  Wax,  and  continue 
Triture,  gradually  mixed  with  fair  Watei 
they  thus  unite  into  a  very  thick,  white  Sul 
fiance,  Balfam,  or  cold  Cream. 

A  white  2pj  (I0)  Oil  of  Vitriol  being  diftilled  ov< 

'inackyd-  from  Quickfilver,  leaves  a  white  Powder  b 
low  by  hind  ;  to  which  if  Water  be  poured,  the  Powd 
Water.  prefently  becomes  of  a  beautiful  Yellow. 

The  fame,  30.  (u)  To  a  Solution  of  Quickfilver, 
solution  Spirit  of  Nitre,  add  Spirit  of  Urine;  andawhij 
Mrentlv  Powder  will  be  precipitated  :  To  another  pare 
coloured  of  the  fame  Solution  add  Oil  of  Tartar,  per  de< 
Trecipi-  quium ,  and  a  yellow  Powder  will  fall  to  the  bo. 
tom:  To  a  third  parcel  of  the  fame  Solute 


s 


add  Spirit  of  Urine,  and  the  Precipitate  obtain¬ 
ed  will  be  of  a  Fielh-Colour. 

31.  (12)  If  a  clean  new  Pen  be  dipped  in  Limpid  ink 
Spirit  of  Vitriol,  and  the  common  deep  Blue^ear'^ 
Paper  be  wrote  upon  therewith,  the  Letters  ap¬ 
pear  of  a  very  bright  and  beautiful  Red  :  And, 

in  the  fame  manner,  pellucid  Spirit  of  Salt  ftains 
a  black  Hat  red. 

32.  (13)  A  pellucid  Solution  of  Saccharumlnvtflb l* 
Saturni  in  Water,  being  wrote  with,  becomes7^' 
invifible  upon  the  Paper,  when  dried  :  But  the 

bare  Fumes  of  another  tranfparent  Liquor,  viz. 
an  Infufion  of  Quicklime  and  Orpiment  in  Wa¬ 
ter,  will  foon  render  the  invifible  Writing  black 
and  legible.  And  thus  thofe  commonly  called 
nvifible  or  Sympathetic  Inks  are  made. 

33.  (14)  The  volatile  Salt  of  Sal  Armoniac,^^* 
a  white  Body,  and  the  Cryftals  of  Copper,  a 
jreen  one,  will,  by  mixture,  become  Purple.  rurple. 

34.  (15)  Salt  of  Steel,  a  green  Body,  and  screen 
sugar  of  Lead,  a  white  one,  being  mixed  toge-^  White, 
her,  the  furface  of  the  mixt  Powder  will  aP "’surfaj”* 
>ear  red  ;  whilft  the  internal  parts  are  of  a  dirty 

vhite. 

35.  ( 16 )  That  original,  and  fimple,  as  well 
is  compound,  Colours,  are  producible  by  Mix- 
ure,  appears  from  many  Experiments. 

36.  (17)  If  the  Suns  Rays  pafs  thro3  two A  Green  r 
fieces  of  differently  coloured  Glais,  for  I  nftance,^^ 

l  blue  and  a  yellow  piece,  laid  upon  each  other,  blue  and 
nd  thefe  Rays  be  received  from  the  GlallesW^ 
pon  white  Paper,  they  then  appear  of  a  beau-6W 
iful  Green. 

37.  Ci 8)  It  is  common  with  the  Dyers,  to^"»'^‘ 
ye  the  Cloth  fir  ft  Blue  with  Wo  ad,  and  turn  anciyenoWm 
hat  Blue  into  a  Green  by  the  Yellow  called 

)yers  lVeed}  or  Lnteola, 

T  2  33.  (iT9!) 
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Greenfrom  38.  (1 9)  To  a  fine  yellow  Solution  of  pure 
*  blm  «»‘Iq0 ^  in  Aqua  Regia,  add  a  deep  blue  Solution 
yeVowLi-  o£ c’  per  in  Spirit  of  Urine ;  and  the  Mixture 

will  appear  green. 

From  blue  39.  (20)  Blue  and  yellow  Ammel,  being 
and  yellow  melted  together,  conftitute  a  green  one. 

Ammel.  ^  £2I  j  pajnters  make  a  great  variety 

nnCchulA  compound  Colours,  by  mixing  two,  three, 
by  Mixture. ov  more  different  Colours  together,  either  on 
their  Pallat,  or  the  Canvas. 

Mixed  Co-  41.  (22)  A  mixture  of  the  feven,  or  even 

lours  may  five,  original  Colours,  will  make  a  White ;  and 
™*ke  the  more  perfedly,  the  finer  and  more  perfed 

;  e  the  coloured  Bodies  are.  Thus,  if  a  large  Top 

be  painted  on  its  upper  Surface,  one  part  Red, 
another  Yellow,  another  Green,  another  Blue, 
and  another  Violet  ;  this  Surface,  whilft  the 
Top  is  fpinning  briskly  (fo  that  the  motion 
lhall  confound  the  feveral  Colours,  or  make 
them  appear  mixed  to  the  eye)  will  exhibit  a 
dirty  kind  of  Whitenefs.  And  in  like  manner, 
by  mixing  together  Powders  of  different  Co¬ 
lours,  as  Vermillion,  Orpiment,  Indigo,  Verdi- 
greafe,  O'c.  in  proper  proportions,  the  compound 
Powder  will,  in  a  ftrong  Light,  appear  to  be 
white.  And  if  differently  coloured  Flame’ 
could  be  brought  to  mix,  this  Experiment  might 
be  made  in  greater  perfection. 
thmes  of  42.  (23)  Flames  are  of  different  Colours 
different  aCCOrding  to  the  Bodies  that  produce  them 
Cotoun.  the  pjame  0f  burning  Camphire  is  white 

like  the  Focus  of  a  Burning-Glafs ;  the  Flame; 
of  Spirit  of  Wine,  and  Sulphur,  are  blue  ;  the 
Flame  of  White  Wax  is  white,  inclining  to  blue 
that  of  Tallow,  white,  but  rather  inclining  t( 
yellow,  &c.  Whence  proceeds  the  different 
of  the  Colours  of  Bodies,  as  viewed  by  Day 
light.  Candle-light,  Fire-light,  fulphurous  Light 


1 77 


&c .  And,  for  making  Experiments  to  this 
purpofe,  Oil  might  be  impregnated  with  cer¬ 
tain  Metals,  as  particularly  Copper  and  Iron, 
by  Triture,  and  Digeftion,  fo  as  to  exhibit 
their  particular  Flames. 

43.  (24)  The  Prifmatic,  or  original  Colour sTkePrif- 
may  be  imitated  to  confiderable  perfection  \nmaticCo: 
Liquors,  where  the  Parts  of  the  tinging  Subftan- l,ni' 
ces  are  rendered  extremely  minute  or  fine.  Thus 

a  Solution  of  Cochineal  in  Spirit  of  Urine,  view¬ 
ed  in  a  ftrong  Light,  affords  a  moft  vivid  and 
beautiful  Red  ;  a  Solution  of  Copper  in  Spirit 
of  Urine,  yields  a  glorious  Blue ;  a  Solution  of 
Verdigreafe  in  diftilled  Vinegar,  is  an  excellent 
Green  ;  a  Solution  of  Gold  in  Aqua  Regia , 
nakes  a  fine  Yellow ;  an  Infufion  of  Violets  in 
lot  Water,  affords  an  excellent  Violet  Colour, 

Pc.  And  from  a  thorough  Acquaintance  with 
:hefe  Liquors,  and  the  Methods  of  varying, 
nixing,  and  heightening  their  Colours,  many 
Improvements  in  the  Arts  depending  upon  Co- 
ours,  Dyes,  and  Stains,  might  be  rationally 
ixpeded. 

44.  (25)  The  foregoing  Set  of  Experiments  Mult  of 
lot  only  confirms  the  former  leading  Experiment 

nade  with  the  Prifm,  but  alio  Sir  Ifaac  New - 
on’s  general  DoElrine  of  Colours :  For  it  is  hence 
nanifeft,  that  flight  mechanical  alterations  in 
jodies,  produce,  alter,  or  abolifh  all  kinds  of 
Colours  therein ;  or  that  all  the  Colours  of  Bo- 
lies  are  only  original  Colours  of  Light,  diffe- 
ently  reflected,  either  in  a  fimple  or  varioufly 
ompounded  State,  according  to  the  particular 
^ifpofition,  Texture,  Mixture,  or  Arrangement 
>f  the  Ifnall  Parts  of  the  reflecting  Body,  fo  as 
0  afford  that  infinite  variety  of  Colours  we  meet 
vith  in  natural  and  artificial  things. 

T3  Expert 
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'  ,  •>  ,«  ^  •  J  •  .  «...  r|  '  Ikf'  Am 

Experiment  III. 

j 

the  Method  of  preparing  the  vegetable  Colours  ca!lei\ 

Laques. 

,  E'-iTiTr.!1!  Jii.i, 

TbeUque  45.  Take  a  Pound  of  Turmeric-Root,  redu 
ofturme-  ced  to  fine  Powder,  three  Pints  of  fair  Water 
ric-  and  an  Ounce  of  Salt  of  Tartar;  put  them  int 
a  glazed  earthen  Veffel,  and  let  them  boil  to’ 
gether,  gently,  over  a  dear  Fire,  till  the  Wa 
ter  appears  richly  impregnated  with  the  Tur 
meric", 'or  will  Rain  a  piece  of  white  Paper  beau 
tifully  yellow ;  then  filtre  the  Liquor,  and  gra 
dually  add  to  it  a  ftrong  aqueous  Solution,  c 
Roch-Allum,  till  the  yellow  Matter  is  all  curd 
led  together,  or  precipitated :  After  this,  pot 
the  whole  into  a  Filtre  of  Paper ;  where  tl 
aqueous  part  will  run  off,  and  leave  a  yello 
Matter  behind ;  which  being  edulcerated,  cj 
wafts ed  in  the  Filtre,  by  the  repeated  affufic 
of  frefh  Water,  till  the  Water  comes  away  id 
fipid,  and  afterwards  dried,  it  becomes  tl 
Laque  of  turmeric ,  or  a  beautiful  yellow  Colotj 
for  Painting. 

The  general  4  6.  This  Experiment  (hews  a  general  M 
Way  of  ob-  thod  of  obtaining  a  Laque  from  ail  the.  veg 
taini**  table  Subjeds  fitted  to  afford  it:  For  in  tl 
wques.  pame  marmer  may  a  red  Laque  be  made  fro 

Madder,  Brazil,  and  many  other  dying  Wool 
or  tinging  Vegetables*  But  .where  the  Colo 
of  the  Subjed  "depends  upon  a  very  fubtil  Te 
ture,  Mixture,  or  Arrangement  of  the  Par; 
this  Method  deftroys,  or  at  leaf!  impairs,  t| 
Colour;  as  particularly  in  Violets,  Red  Rofj 
Carnations,  &c.  So  that  it  ieems  applical 
only  to  the  tinging  Vegetables  of  a  fomewi  j 
ftrong  and  firm  Texture. 
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47.  I11  fome  cafes  alfo  a  Ampler  Procefs  \$Tfo  parti - 
fufficieht  to  obtain  rich  Laques ;  particularly cff‘hMt4e 
that  beautiful  red  one  emphatically  called  Laque  nac'c  ' 
and  from  which  the  Name  feems  to  be  derived 

to  the  reft.  This  red  Laque  is  obtained  barely 
by  boiling  Stick-Lac  in  Water;  then  filtring  the 
Decoction,  and  evaporating  the  fuperfl-uous  Hu¬ 
midity:  For  the  beautiful  red  Colour  adheres 
to  the  outfides  of  the  Sticks  broke  off  the  Trees, 
along  with  the  Gum-Lac ;  and  readily  communi¬ 
cates  itfelf  to  boiling  Water*.  Some  of  this 
tinging  Matter  likewife  flicking  to  the  Gum 
itfelf,  it  is  proper  to  boil  them  both  together : 

For  the  Gum  does  not  prejudice  the  Colour,  nor 
diffolve  in  boiling  Water:  So  that  after  the 
Operation  the  Gum  is  as  fit  for  the  making  o£ 
Sealing-Wax,  or  other  Ufes  that  do  not  require 
the  Colour,  as  it  was  before. 

48.  And  much  after  the  fame  manner  is  that  carmine. 
extremely  rich  and  beautiful  red  Colour  called 
Carmine  prepared  from  Cochineal  and  a  Solu¬ 
tion  of  Tin  ;  for  Carmine  may  be  conceived  as 

no  more  than  the  Scarlet,  or  Bow-Dye  Liquor, 
concentrated,  or  reduced  to  what  the  Painters 
call  a  Body. 

49.  How  far  our  prefent  Experiment  may  be  Extenfin 
applicable  to  other  parts  of  the  Materia  tintioria,  °f  Ex~ 
feems  not  hitherto  well  confidered.  DoubtIefs^mw^‘ 
it  might  afford  a  great  variety  of  new  Colours , 

by  a  proper  Extenfion  and  Diverfification  in  the 
Menftruum  and  Method.  For  Example:  If  Red 
Saunders  be  digefted  warm  in  Spirit  of  Wine, 

T  4  the 


*  The  tinging  Matter  adhering  to  the  Sticks  and  Gum  -  is 
perhaps  not  a  vegetable,  but  animal  Subftance;  fomewhat  of 
the  nature  of  Cochineal,  and  depofited  in  form  of  an  Excre¬ 
ment,  by  a  certain  kind  of  Bees,  in  the  Indies.  See  a  Paper 
upon  this  Subject  in  the  French  Memoirs;  fee  alfo  Mr.  Bojk 
uP°a  human  Blood.  Abridgm,  Vol.  II.  p.  481. 
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a  rtdKofm  the  Menftruum  acquires  a  deep  red  Coloui 

StldJ,  and  if  drawn  off  by  Diftiliation,  leaves  behir 
it  a  red,  taftelefs,  and  inodorous  Rojtn,  th 
affords  no  Smell  even  upon  burning,  nor  dilfolv 
in  any  exprefled  or  effential  Oil  ;  yet,  even 
a  fmall  proportion,  tinges  Spirit  of  Wine  of 
full  red  Colour,  to  as  to  render  it  ufeful  £ 
anatomical  Injections,  &c. 

fcmZd  „  J°-  J?  like  mannner  raay  a  particular  gummj 

Wine Leey.  red  Subftance,  or  Pigment,  be  obtained,  by  Sc 
nt  of  Wine,  from  dried  Red  Wine  Lees;  ar 
whether  the  tinging  parts  of  the  more  cumbe 
fome  dying  Woods  and  Stuff s  could  not  be  a< 
vantageoufly  extra£ed,  at  the  Places  of  the 
Growth,  fo  as  to  leave  their  ponderous  Bu 
behind,  and  bring  away  only  their  concentr; 
ted,  effential  Colours,  might  deferve  the  conf 
deration  of  the  Merchant,  the  Dry-Salter,  tf 
Dyer,  the  Callico- Printer,  &c.  It  might  t 
tried  in  Log- Wood,  Campeche,  or  Brazil ,* 
Madder,  Safflore,  and  many  other  dying  Woof 
and  Stuffs,  whofe  Names  we  feldorn  meet  wii 
but  in  the  Bills  of  Entry . 

i  ■  .  ■  •  .  • 

Experiment  IV. 

'The  Way  of  preparing  an  animal  Colour  called 

Pruffian  Blue.  ■ 

Jlrmlkkg  (  51'  Take  of  crude  Tartar  and  Nitre,  eac 

Pruffian  Ounces  ,*  pulverize,  and  mix  them  togd 

Bine*  ther;  and,  by  Decrepitation,  bring  them  to 
fixed  Salt,*  which  being  powdered  hot,  add  t 
n  four  Ounces  of  thoroughly  dried  Ox-Bloo. 
reduced  to  fine  Powder  :  Calcine  the  Mixtui 
sn  a  clofe  Crucible  ;  whereof  it  may  fill  tw 
thirds  :  Then  lightly  grind  the  Matter  in 
Mortar,  and  throw  it  hot  into  two  Quarts  c 

W  boil  in 
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boiling  Water ;  boil  them  together  for  half  an 
Hour ;  afterwards  {train  off  the  Liquor,  wafti 
the  black  remaining  Subftance  with  freQi  Water, 
and  fti am  as  befoie  ;  continuing  to  do  thus  till 
the  Water  poured  off  becomes  infipid.  Put  the 
federal  Liquors  together,  and  evaporate  them 
to  two  Quarts.  Now  diffolve  an  Ounce  of 
green  Vitriol,  firft  calcined  to  Whitenefs,  in  fix 
Ounces  of  Rain-Water,  and  filtre  the  Solution. 

Diffolve  alfo  half  a  Pound  of  crude  Allum  in 
two  Quarts  of  boiling  Water;  and  add  this  to 
the  Solution  of  Vitriol,  taken  hot  from  the 
Fire;  pouring  to  them  likewife  the  firft  Lixi¬ 
vium,  whilft  thoroughly  hot,  in  a  large  Veffcl : 

A  great  Ebullition  and  a  green  Colour  will  im¬ 
mediately  enf'ue.  Whilft  this  Ebullition  conti¬ 
nues,  pour  the  Mixture  out  of  one  Veffel  into 
another,  and  afterwards  let  it  reft;  then  ftrain 
the  Liquor  thro"  a  Linen  Cloth,  and  let  the 
Matter,  or  Pigment,  remain  in  the  Strainer; 
from  whence  put  it,  with  a  wooden  Spatula, 
nto  a  fmall  new  Pot ;  pour  upon  it  two  or  three 
Dunces  of  Spirit  of  Salt ;  and  a  beautiful  blue 
Colour  will  immediately  appear.  Let  the  Mat¬ 
ter  be  now  well  ftirred  ;  then  fuffered  to  reft: 

:or  a  Night;  afterwards  thoroughly  edulcerate 
t  by  repeated  Affufions  of  Rain-Water;  al¬ 
lowing  a  proper  time  for  the  Precipitate  to  fub- 
ide:  And  thus,  at  length,  it  will  become  ex- 
juifitely  blue.  Laftly,  let  it  drain  upon  a  Linen 
Strainer,  and  dry  it  gently:  By  all  which  means 
t  becomes  the  Pigment  that  goes  by  the  Name 
)f  the  Prujjian  Blue . 

5  2.  The  fuccefs  of  the  Experiment  has  a  great  The  Cm- 
dependence  upon  the  Calcination.  The  Cruci-"^  rev*i~ 
5je  is  firft  to  be  furrounded  with  Coals,  at  iomcredin 
liftance ;  that  it  may  grow  gradually  hot,  and 
he  Matter  leifurely  flapie  and  glow.  Let  this 

degree 
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degree  of  Heat  be  continued  till  the  Flame  anc 
Glowing  decreafe ;  then  raife  the  Fire  again 
that  the  Matter  may  glow  with  an  exceeding 
white  Heat,  and  but  little  Flame  appear  abovt 
the  Crucible.  The  Lixiviums  fhould  be  verj 
hot,  and  mixed  together  with  the  utmoft  expe- 
dition  . 

its  Nature,  The  Method  of  making  this  Pruffian  Blu< 
in  perfection,  has  been  held  and  purchafed  as  £ 
very  valuable  Secret,  both  in  England,  Germany 
and  elfewhere;  but  it  is  now  got  into  fevera 
hands.  Its  Procefs  is  very  extraordinary,  anc 
could  fcarce  be  derived  a  priori,  from  any  rea- 
foning  about  the  nature  of  Colours.  5Tis  allowec 
an  excellent  blue  Pigment,  and  by  fome  preferred 
to  Ultramarine  ;  tho,  its  durability  might  havt 
been  fufpeCted,  from  the  vegetable  and  anima' 
Matters  ufed  in  its  Preparation,  if  the  Coloui 
did  not  feetn  wonderfully  fixed  by  the  Opera¬ 
tion. 

Many  anr  54.  A  great  variety  of  Colours  are  prepared 
mat  Mae-  j^y  tjie  means  of  animal  Matters,*  and  more 
Coliin.  particularly  by  the  means  of  Urine  ;  which 
when  it  has  flood  to  ferment,  or  putrify,  ferves 
to  extract,  change,  or  fix  the  natural  Colours 
of  fome  Bodies  ;  and  to  heighten  the  Colours  ol 
Particular- others.  Thus  it  is  ufed  in  the  preparation  of 
(y  Unne.  ^  ordinary  Blue  called  Avchol ;  which  chiefly 
comes  to  us  from  Holland :  It  is  alfo  ufed  in  the 
changing  or  fixing  of  Turnfol  •  fo  as  to  make  a 
mo  ft  elegant  Red  from  the  Sun-Flower  :  It  is 
alfo  a  principal  Ingredient,  along  with  Indigo, 
,  .  in  making  that  noble,  fixed,  and  durable  Blue, 
very  lately  difeovered  in  England,  for  the  flam¬ 
ing  of  Galileo;  a  Colour  that  firft  appears  Green. 


*  See  I hilejophi cal  Tr an factions,  No.  3S1. 
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at  by  wafhing  with  Soap,  changes,  and  fixes 
ito  a  lovely  Blue. 

55.  Certain  chemical  Preparations  from  ani-r^>,> 
ial  Subjebfs  aie  hkewife  employed  for  extra &~°f  Urine, 
ig,  changing,  or  heightening  the  Coloursof  va-&c’ 
ous  Bodies.  Thus  the  alkaline,  or  volatile, 
piric  of  Urine,  Blood,  Bones,  O'c.  extrads  a 
le  Blue  from  Copper,  changes  a  green  Solution 
:  Copper  to  a  Purple,  and  heightens  the  Red 
Cochineal.  And  doubtlefs  the  prelent  {lock 
'  Colours  might  be  confiderably  enlarged,  or 
ip  roved,  by  a  prudent  Choice  of  animal  Men- 

'HUmS.  )  j 

5 <5.  By  animal  Menflruums  we  mean  both  -Animal 
e  natural  and  artificial  kind  :  The  natural  are  Mmflru - 
ch  as  Blood,  Serum,  Gail,  Urine,  Saliva^™' natu 
ennet,  Whey,  Butter-milk,  &c.  moil  of  which 
;ing  properly  employed,  will  either  difcharge 
•  produce  Colours.  Thus  recent  Urine  dif- 
larges  the  common  Ink  out  of  Linen ;  the  Sa- 
ja  difcharges  Red  Ink;  Butter-milk  takes 
ains  and  Mildews  out  of  Linen,  &c..  Blood, 
e  fee  by  our  prefent  Experiment,  affords  a 
:h  and  beautiful  Blue ;  and  Gall  is  a  natural 
dlow;.  which  may  deferve  to  be  treated  as 
00 d,  in  making  the  P ruffian  Blue. 

57.  Thefe  natural  animal  Mendruums,  or  And  wtifi* 
her  animal  Subft'ances,  being  chemically  treat- ciaL 
1,  may  afford  a  great  variety  both  of  fimpie 
id  compound  Liquors,  or  new  artificial  Men- 
*uums,  for  farther  improving  the  Buiinefs  of 
olours,  Dyes,  and  Stains.  Thus,  as  putrified 
rine  affords  an  alkaline  Spirit,  by  Bidillation, 
at  ferves  to  produce,  alter,  or  deftroy  a  great 
unber  of  Colours;  fo  likewife  might  the  Li- 
lors  obtained,  by  Bidillation,  from  recent,  or 
rmented  Whey,  Butter* milk,  &c.  And  by 
rioufly  compounding  thefe  feveral  Subdances, 

or 
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or  Liquors,  even  by  random  Trials,  or  chan 
Experiments,  fome  new  Difcoveries  in  Colou 
might  be  made,*  as  in  the  prefent  Experimei 
of  the  Pruffian  Blue :  Tho’  we  have  a  nuu 
greater  dependence  upon  conducing  fuch  Exp 
riments  in  a  rational  manner  ;  or  in  the  way  1 
an  Art,  formed  upon  a  competent  knowledge  1 
chemical  Operations,  with  their  Productions  ar 
Effe&s;  which  will  enable  the  Enquirer  to  re; 
fon,  by  Analogy,  from  one  Experiment  to  ar 
other ;  and  thus  lead,  in  a  fure  and  guarde 
manner,  to  new  Inventions  and  Difcoveries. 

The  TLxpe-  58.  Thus,  for  Inftance,  the  chemical  Open 
ex'  tor  having  found  that  common  Bones,  burnt  on 
to  Blacknefs,  afford  the  Bone-black;  it  is  eal 
to  transfer  the  Experiment  to  Ivory,  whereby 
better  Black  is  produced.  And  thus,  upon  fine 
ing  that  dried  Ox-Blood  has  fo  great  an  effei 
in  making  the  Pruffian  Blue ,  we  are  natural! 
led  to  try  the  fame  Experiment  with  the  Bloo 
of  different  animals ;  or  other  concreted  anima 
Juices,  as  Gall,  Feathers,  Fiefh,  Leather,  & 
or  the  entire  Bodies  of  certain  Infe&s,  Fid 
Birds,  C '7c.  And  this  (hould  be  done  with  pre 
per  Diverfifications  of  the  Ingredients,  and  chei 
Proportions ;  all  along  carefully  noting  the  feve 
ral  Phenomena  and  Events  ;  which  will  conftant 
ly  afford  Light  and  Inftru&ion  to  the  Mind,  fo 
the  better  regulating  and  conducting  of  th 
Enquiry,  till  it  ends  in  a  full  Difcovery. 

Experiment  V. 

I 

■j 

‘The  Way  of  preparing  a  metalline  Colour ,  from  Gold 
and  Tin,  for  tinging  Glafs  of  a  beautiful  Red. 

59*  Diffolve  Gold  in  Aqua  Regia ,  and  dilute 
the  fine  yellow  Solution  with  a  large  proportion 

o 
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f  fair  Water  ;  to  the  mixture  add  a  fufficientr^  Ruby 
uantity  of  a  faturaced  Solution  of  Tin,  made*/G^ 
fo  in  Aqua  Regia ,  at  feveral  times  ,*  and  a  moft 
eautiful  red,  or  purple-coloured  Powder  will 
ion  fall  to  the  bottom  of  the  Containing- Glafs. 
ecant  the  Liquor,  and  dry  the  Powder  ,*  a 
vv  Grains  whereof  being  melted  along  white 
yftalline  Glafs,  will  tinge  the  Glafs  through- 
it  of  an  extremely  fine  purple  or  ruby  Co- 
ur*. 

60s  By  means  of  this  Experiment  the  ancIent/otT/^  in 
rtof  Staining  Glafs  red,  long  fuppofed  to  b ^the  Ariof 
ft,  feems  at  prefent  reftored. c  Ail  the  Colours G/^' 
e  eafily  given  to  Glafs  ;  as  we  mentioned 
>ove  f :  But  this  feems  to  have  been  kept  as  a 
cret  in  very  few  hands,  till  lately ;  and  may 
'  confiderably  diverfified,  fo  as  to  introduce  a 
ateful  variety  of  beautiful  red  and  purple 
)lours  in  Glafs  f. 

61.  It  fiiould  alfo  feem  that  the  Art  of  Cal- 7,2  Caliico- 
o-Printing,  which  now  wants  a  Red,  equally  Prtnt,n£- 
rfed  with  the  Blue  it  has  lately  obtained, 
ght  hence  be  furnifhed  with  fuch  a  Red  ;  tho* 

-re  is  reafon  to  fufpect  it  might  come  out  too 
ar  for  ordinary  ufe.  But  as  the  Perfection 
this  Art  confifts  in  difcovering  fixed,  bright, 
d  permanent  Colours,  not  fubjeft  to  change 
:  the  worfe  in  the  open  Air  ,*  fuch  Colours 
)uld  rather  be  expected  from  mineral  or  me- 
lie  Matters,  than  from  thofe  of  the  ve- 
table  and  animal  Kingdoms ;  which  ufually 
ord  Subje&s  of  too  lax  and  alterable  a  Tex- 
re  for  permanent  Colours,  unlefs  they  could 
fome  way  fubftantially  fixed, 

6 2.  It 


k  See  CaJJius  de  Auro,  p.  105.  f  See  Exp.  II. 

:  See  Mr.  Boyk*$  Philofophical  Works.  Abridgra,  Vol,  I  .. 
157-459. 
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The  Indian  g2.  It  appears  highly  probable  that  the  j 


Colours 
'how  mads 


dians ,  for  making  the  fine,  bright,  and  dural 
Colours  wherewith  their  Callicoes  and  Chinch 
are  flained,  life  metalline  Solutions ;  for  foi 
flamed  Callicoes  having  been  kept  for  forty 
fifty  years,  the  bright  Colours  have  been  o 
ferved  to  eat  out  the  Cloth,  exa&ly  in  the  far 
manner  as  the  corrofive,  acid  Spirits,  whi 
dilfolve  Metals,  are  found  to  do  :  Whence, 
imitate  their  richeft  and  noblefl  Colours,  we  a 
directed  to  ufe  proper  metalline  Solutions,  ma< 
after  the  manner  of  our  prefent  Experiment. 
The  highefi  63.  But  it  would  be  a  farther  ftep  to  war 
ZUnt  ^f  ^erfe(^on>  not  only  in  this  Art,  but  alfo  in  ti 
Colours.  Art  of  Painting,  to  prepare  the  finefl  Colou 
without  employing  either  acid  or  alkaline  Salt, 
which  ufually  fubjedt  Colours  to  change,  or  el 
are  apt  to  prey  upon  the  Cloth,  or  Canvas,  i 
we  fee  in  Verdigreafe,  the  blue  and  green  Cr 
Hals  of  Copper,  Oc.  Whence  we  are  direfe 
(0  to  fearch  for  Menflruums  that  are  neithi 
acid,  alkaline,  orfaline;  (2)  for  fuch  metallir 
Calxes ,  Precipitates,  or  Powders,  as  will  nt 
lofe  their  Colours  by  being  well  wafhed,  to  g< 
out  their  Salts;  (3)  to  prepare  certain  metallir 
Matters  by  Calcination,  or  the  bare  affiftanc 
of  the  Fire;  and  (4)  to  look  out  for  native  Ct 
lours,  wherein  no  faline  Matter  abounds. 

64.  fi)  It  may  be  worth  the  trying,  whethe 


Variation 

fat  of  the"  cerca*n  Metals  are  not  foluble  by  Triture,  wi 
Expert-  the  purefl  Oils  employed  in  Painting,  and  fu< 
men*>  h  as  contain  neither  acid  nor  alkaline  Salts; 
Triture.  whether  mere  Water,  the  White  of  Eggs,  Sal 

va,  Gum- Water,  &c.  may  not,  by  the  fan 
means,  be  made  to  dilfolve  them  ;  fo  as  that  tl 
metalline  Particles  may  be  left  behind  upon  Ca 
licoes,  Cloths,  CTc.  when  the  aqueous  or  roucil: 
ginous  Matter  is  dried,  or  wafhed  away  fro 

‘  •  ther 
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iem.  But  no  great  effect  can  be  rationally  ex¬ 
uded  in  fuch  attempts,  unlefs  the  Triture  be 
ng  continued,  and  Mills,  or  other  well  adapt- 
i  Engines,  be  ufed  for  the  purpofe:  For  we 
nd,  in  all  Indances,  that  Metals  mud  be  redu- 
*d  to  very  fine  Particles  before  they  will  tinge 
r  colour. 


65.  (2)  The  Pigments  or  Colours  obtained^  Cryfld- 
y  Cryftalfization,  fuch  as  the  blue  and  green !izat,on* 
Uriels,  or  Crydals  of  Copper,  &c .  cannot 

?prived  of  their  aqueous  or  faiine  Parts  by  a 
ry  Air,  or.  by  waffling,  without  differing  ex- 
eme  alterations,  or  being  left  in  the  form  of  a 
'ofs,  terredrial  Matter,  differently  coloured 
om  what  they  were  at  fird.  Thus  the  fine 
'een  Crydals  of  Iron,  by  being  expofed  to  the 
ir,  become  white ;  and  when  well  wafhed  in 
/ater,  lofe  their  Greennefs,  and  turn  to  a 
ddifh  or  yellow-coloured  Ochre,  or  Earth  : 
nd  if  deprived  of  their  faiine  and  aqueous 
ms,  by  a  drong  Didillation,  they  leave  be¬ 
nd  a  brown  or  red  Caput  mortuum ;  which  being 
afhed  in  Water,  adords  not  a  green,  but  a 
'own- coloured  Pigment,  or  kind  of  Spanijh 
rovin.  And  as  this  holds  proportionably  of 
her  Colours  obtained  by  Crydallization,  there 
•e  little  hopes  of  procuring  durable  Pigments 
1  that  Operation,  which  (hall  be  of  the  fame 
olour  with  the  Crydals  chemfelves ;  tho?,  after 
ting  well  wafhed,  different  Colours  may  be 
lus  procured. 

66.  (3)  Metalline  and  mineral  Matters  aYQDryCaUi- 
ducible  to  a  confiderable  degree  of  fubtilty  orw*r/w- 
lallnefs  of  Parts,  by  Fire,  or  dry  Calcination ; 

as  to  leave  them  durably  poffeffed  of  their  na¬ 
ze  or  adventitious  Colours.  Thus  Lapis  Lm- 
di,  by  being  calcined,  becomes  the  fine,  du~ 
ble,  rich  Blue,  called  Ultramarine :  Light  Ochre , 
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by  the  fame  treatment,  becomes  a  light  Rec 
or  the  moft  ufeful  Flefh-Colour  in  Painting 
Lead,  by  Calcination,  becomes  durably  red 
and  Iron,  durably  brown.  But  a  proper  M< 
thod  feems  wanting  for  the  dry  Calcination  < 
the  nobler  Metals,  Gold  and  Silver :  Thougl 
for  the  ufes  of  Gilding,  i7c.  thefe  nobler  Me 
tals  are  eafily  coloured,  by  dipping  linen  Ra^ 
into  their  refpe&ive  Solutions  ;  then  drying  t£ 
Rags,  and  fetting  them  on  fire,  fo  as  that  the 
may  burn  to  Allies  ;  whereby  a  dry  and  fin 
metalline  Powder  is  readily  obtained. 

New  and  67.  (4)  Many  native  mineral  Pigments,  c 
durably  durably  tinging  Subftances,  are  already  difee 
^Pigments  verec^>  that  not  abound  with  Salts ;  fuch  £ 
di/cove-  Ochre,  both  yellow  and  red,  Cinnabar,  or  Vei 
rMe,  million,  Zaffora,  Manganefe>  &c.  and  doubtlei 
many  others  might  be  found  in  Countries  tha 
are  ftored  with  Mines,  or  where  a  proper  fearc 
is  made  after  new  mineral  Subftances  f. 

Ores  tried  68.  Our  prefent  Experiment  likewife  afford 
by  the  (lam. on  ufeful  Method  of  examining  Ores,  or  difee 
u,g°j  aJs-vev *mg  a  Email  proportion  of  a  metallic  Subftanc 
in  a  large  proportion  of  Earth,  &c.  for  a  quan 
ticy  of  pulverized  cryftalline  Glafs  being  read 
at  hand,  it  is  but  mixing  a  little  of  the  Ore,  0 
mineral  Matter,  therewith,  and  melting  ther 
together;  whereby  the  Glafs  will  be  deeply  0 
lightly  tinged  of  a  certain  Colour,  according  v 
the  nature  and  quantity  of  the  Metal  container 
in  the  mineral  Matter.  Thus  a  little  Silver  tin 
ges  white  Glafs  yellow,  Copper  green,  Putt j. 

or  a  mixture  of  calcined  Tin  and  Lead,  turn 
it  white,  &c.  tho*  thefe  Colours  will  fomewha 
vary,  according  to  the  mixture  of  the  metallimj 
Matters  with  others,  the  regulation  of  the  Fire 

anc 


*  See  above  Exp.  II.  §  10. 
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and  other  Circumftances :  So  that  a  Sett  of  par¬ 
ticular  Experiments  are  required,  to  bring  this 
affair  to  greater  certainty,  and  reduce  the  whole 
to  a  regular  Table.  But  this  Method,  if  fuffi- 
ciently  verified,  might  be  commodioufly  ufed, 
when  the  quantity  of  Ore,  or  mineral  Matter, 
is  fmall,  or  contains  but  a  very  minute  propor¬ 
tion  of  Metal ;  for  a  little  metalline  Matter  will 
thus  tinge  a  large  proportion  of  Glafs. 

dp-  The  Art  of  Enamelling  in  Glafs  alfoTfo  of 
depends  upon  a  prudent  ufe  of  mineral  Pig-  Enamelling*. 
ments;  or  a  mixture  of  Miniature-Painting  and 
Annealing :  For  the  Method  here  is,  to  lay 
the  Colours  upon  Glafs,  as  the  Painter  does 
upon  Canvas  ;  and  afterwards  to  fofcen  the 
Glafs,  by  a  proper  degree  of  Heat,  in  the  An¬ 
nealing-Furnace,  under  a  Muffle,  till  the  Co¬ 
lours  fink  into  the  Glafs.  And  in  this  manner 
alfo  is  Glafs  frequently  coloured,  on  its  more 
Tuperficial  parts,  without  being  tinged  through¬ 
out  ,*  as  we  fee  in  the  coloured  Glafs  of  certain 
Church-Windows,  and  ancient  Buildings. 


AXIOMS  and  CANONS. 

1.  The  preceding  Enquiry  (hews,  That  the 
tyfcal  Caufe  of  the  Generation,  Variation,  and 
Deftrudion  of  Colours  in  Bodies,  is  the  diffe- 
’ent  Refrangibility  and  Reflexibility  of  the  dif- 
erent  Orders  of  the  Rays  of  Light 

2.  That  Colours  therefore  are  not  inherent 
n  the  Bodies  faid  to  be  coloured  ;  but  rather 
n  the  Rays  of  Light  which  fall  upon  them  ,•  and 
re  thence  refleded  to  the  Eye,  fo  as  to  caufe 
he  Senfation  of  Colour  f . 

U  3.  That 
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5.  That  Colours,  fo  far  as  they  may  be  com 
fidered  in  the  Bodies  faid  to  be  coloured,  de- 
pend  upon  a  certain  mechanical  Texture,  or 
Mixture  of  the  fmail  parts  of  Bodies  ;  which 
Texture,  or  Mixture,  being  altered,  or  deftroy- 
ed,  the  Colours  alio  are  altered,  or  abolifhed*. 

4.  That  Whitenefs  in  Light  is  an  intimate 
Mixture  of  the  feveral  Orders  of  Rays ;  and 
Whitenefs  in  Bodies,  the  adual  Reflexion  of 
their  Rays  in  their  natural,  mixed,  or  unfepa- 
rated  State  f. 

5.  That  Darknefs  is  the  Abfence  of  the 
Rays  of  Light  ;  and  Blacknefs  in  Bodies,  not 
a  Colour,  but  the  want  of  thofe  Rays  being  re* 
Ae&ed  from  the  furface  of  the  Bodies  faid  to  be 
black  ;  or,  in  other  words,  that  Blacknefs  it 
produced  by  the  Rays  of  Light  being  abforbed 
flifled,  or  drank  in,  by  the  Bodies  denominate 
black  i. 

6.  That  TranfparetJcy  in  Bodies  is  their  tranf 
mitting  the  Rays  of  Light  ;  and  Opacity  then 
not  cranfmitting,  but  reflecting  thefe  Rays**. 

7.  That  common  Light  is  compounded  0 
feven  different  original  Orders  of  Rays  ;  viz 
Red,  Orange,  Yellow,  Green,  Blue,  Indigo 
and  Violet ;  and  that  according  as  Bodies  refled 
more  or  iefs  of  thefe  Rays,  fuch  Bodies  appea 
of  different  Ample  or  compound  Colours ff. 

8.  That  great  Alterations  of  Colours  are  pro, 
ducible  by  a  bare  Alteration  of  the  Arrange 
ment3  Texture,  or  Mixture  of  the  fmail  Part 
of  Bodies ;  or  by  the  Interpofition  of  different 
Parts,  upon  bare  Triture,  and  Ample  Mix, 
ture  #. 

9.  That  vegetable  and  animal  Colours  are,  1  j 

federal,  lefs  durable,  or  more  fubjeCt  to  change* 

'  thai 
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than  the  mineral  kind  ;  on  account  of  the  loofer, 
or  more  porous  Nature  and  Texture  of  the  two 
former,  and  the  ftronger  and  ciofer  of  the  lat¬ 
ter*. 

10.  That  the  Arts  of  Enamelling,  and  i mi¬ 
nting  Precious  Stones,  in  Glafs,  depend  upon 
the  Addition  of  metalline  Calxes  to  the  Glafs 
of  Lead,  or  pure  cryftalline  Glafs,  in  Fufion ; 
and  that  an  infinite  variety  of  the  moft  durable 
and  beautiful  Colours  are  obtainable  by  this 
means  f . 

ix.  That  many  new  Colours  may  be  reafon- 
ably  expe&ed  from  a  proper  Enquiry  into,  and 
a  chemical  Treatment  of,  various  Subje&s  of 
:he  vegetable  and  animal  Kingdoms  f ;  and  that, 
here  are  four  principal  Ways  of  obtaining  new, 
ixed,  or  durable  mineral  and  metalline  Colours; 
viz.  ( i )  by  difeovering  new  Menftruums ;  (2)  by 
inding  fuch  metalline  Powders  as  will  bear  to 
je  wafhed  from  their  adhering  Salts ;  (3)  by 
:he  proper  application  of  dry  Calcination;  and 
4)  by  enquiring  after  native  mineral  Colours 
:hat  are  not  faline 

12.  That  a  great  variety  of  new  and  fixed 
Colours  may  be  prepared  from  Metals,  and 
heir  Menftruums,  or  certain  Mixtures  of  metal¬ 
ine  and  mineral  Matters,  for  the  farther  Ser¬ 
vice  and  Improvement  of  the  leveral  Arts  that 
iepend  upon  Colours,  Dyes,  and  Stains  ft- 
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LECTURE  XV. 

1  ;  ' '  .  *  -" "' 

CONTAINING 

- 

Attempts  to  illuftrate  and  improve  tht 
common  Ways  of  preparing  Remedies . 

rbe sub.  i.mHE  Bufinefs  we  are  now  entering 
feci*  8  upon  is  Pharmacy  ,*  a  Subject  which 

JL-  has  almoft  engrofled  Chemiftry  tt 
Itfelf ;  Whence  many  underftand  by  Chemiftrj 
little  more  than  the  Preparation  of  Medicines 
This  notion  is  countenanced  by  the  Books  o 
Chemiftry  generally  publifhed ;  which  feldon 
contain  more  than  Dire&ions  for  the  making 
of  Medicines :  So  likewife  the  Courfes  of  Che 
miftry  ufually  given,  turn  chiefly  upon  the  Ap 
plication  of  Chemiftry  to  Pharmacy. 

2.  That  Chemiftry  is  applicable  to  the  Illu 
ftration  and  Improvement  of  many  other  Arts 
we  hope  to  have  {hewn  in  the  preceding  Led 
cures.  But  as  the  application  of  it  to  Pharmac; 
is  a  thing  of  importance  to  Life  and  Health 
and  as  men  generally  think  that  this  is  the  prin 
cipal  office  and  ufe  of  Chemiftry  ;  we  judge  i; 
proper  to  beftow  two  Le&ures  upon  the  Subject 
In  the  firft  whereof  we  propofe  to  confider  th 
prefent  State  of  Pharmacy,  with  the  means  t 
improve  it,  upon  the  footing  it  now  ftands;  an 
in  the  fecond  we  will  endeavour  to  fhew  how  i 
may  be  reduced  to  a  greater  degree  of  fimph 
city;  and  thus  be  brought  nearer  to  perfe&ion 
The  one  we  may  call  the  copious ,  and  th 
other  the  concife  method  of  Pharmacy: 
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3.  We  define  Pharmaceutical  Chemifiry ,  the  Harm*- 
Art  of  directing  and  performing  the  feveral^'^ 
Procefles,  or  Ways  of  working;  whereby  natu-  iemiJrP 
ral  Subftances  are  reducible  co  artful  Medi¬ 


cines. 

4.  And  thus  the  whole  Art  confifts  of  two 
Parts,  or  a  ‘Theory  and  a  PraElice :  The  Theory 
is  claimed  by  the  Phyfician;  and  the  Practice  is 
turned  over  to  the  Apothecary. 

5.  Mofi  of  the  natural  Bodies  being  fome Hi/toy  of 
way  or  other  employed  as  Subje&s  of  Pharmacy,  Pharmacy. 
the  Materia  medica  is  extremely  large,  and  its 
Operations  various.  Its  Materials  in  the  ear- 

lieft  ages  indeed  were  few  ,*  and  the  ways  of 
managing  them  were  fimple  :  Subjects  after¬ 
wards  multiplied  ;  Operations  increafed ;  and 
at  prefent  we  feem  abundantly  ftocked  with  both 
imple  and  compound  Medicines. 

6.  But  the  Hiftory  of  Pharmacy  may  deferve 
:o  be  more  particularly  treated ;  in  order  to  fee  , 

)y  what  means  it  arrived  at  its  prefent  State* 
ind  how  it  may  be  farther  advanced. 

7.  Difeafes  muft  have  been  early,  if  the  firft 
inhabitants  of  the  World  experienced  the  fame 
;hanges  of  Seafons,  breathed  the  fame  kind  of 
Air,  and  ufed  a  like  Diet,  and  Regimen  of  Life, 
vith  ourfelves.  But  foon  after  a  Dileafe  afflicts, 
he  Patient  feeks  for  a  Remedy :  Whence  we 


nay  reafonably  fuppofe  that  this  was  the  Foun- 
lation  of  Pharmacy  in  various  Parts  of  the 


iVorld. 


8.  Experiments  being  thus  multiplied,  and 
he  Event  gradually  introducing  better  Methods 
>f  preparing  the  Simples,  Pharmacy  would  be- 
fm  to  appear  in  the  form  of  an  Art :  Yet  when 
Hippocrates  came  to  compile  a  kind  of  Syftem  oi 
^ylic,  from  the  Obfervations  of  Antiquity,  he 
lefcribed  but  few,  and  thole  were  generally 
imple,  U  3  9 •  Sue- 
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9.  Succeeding  Phyficians  enlarged  the  Materi 
medica ;  Galen  confiderably  fwelled  the  Cata 
]og.ue  ;  which  received  many  additions  from  th 
Arabians. 

10.  And  when  Learning  began  to  revive  i] 
Europe ,  the  Materia  medica  was  again  enlarges 
and  great  changes  wrought  upon  it  by  Chem 
ftry :  Whence  Chemiftry  at  length  was  genera 
ly  received,  and  acknowledged  of  ufe  in  Phai 
macy. 

11.  Both  the  Galenic  and  Chemical  part  < 
this  Art  are  now  extremely  copious.  Neceffit 
gave  the  Occafion ;  Nature  fupplied  the  Mate 
rials ;  and  Art  and  Obfervation  difcovered  the 
Preparations,  Virtues,  and  Ufes. 

12.  Thus  we  at  prefent  feem  provided  of 
competency  of  (landing  Medicines;  and  havi 
by  degrees,  acquired  a  Method  of  prefcribin 
in  extemporaneous  Forms. 

13.  The  Art  of  Pharmacy  may  be  confidere’ 
under  the  management  of  Phyficians ,  Apotheci 
ries,  trading  Chemifts,  and  Druggifts. 

14.  It  is  the  office  of  the  Phyfician  to  dire 

the  Medicines;  or  give  the  Rules  of  extradin! 
compounding,  and  managing  the  Simples, 
the  Phyfician  therefore  fhould  be  defedive 
this  part,  let  the  Apothecary,  the  trading  Chi 
mift,  and  the  Druggift,  be  ever  fo  juft,  or  ev< 
fo  knowing,  the  Art  cf  Pharmacy  muft  fall  (ho 
of  Perfection.  J 

15.  To  the  Apothecary  belongs  the  redudicl 
of  the  Materia  medica  into  certain  forms  of  Ml 
dicines,  according  to  the  direction  of  the  Ph;  ! 
fician. 

1 6.  But  there  are  t wo  kinds  of  Apothecarid 
vulgarly  known  by  the  names  of  wholejale  ar 
retail  Apothecaries.  Tis  the  latter  alone  vf 
are  here  concerned  with:  Thefe  ad  by  Rul'i 
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generally  follow  their  Standard,  and  compound 
with  Art  and  Care ;  tho’  they  will  fometimes 
fubftitute  quid  pro  quo,  and  now  and  then  ven¬ 
ture  to  reverfe  an  Order.  According  to  their 
skill  and  care,  they  are  more  or  lefs  liable  to  be 
impofed  on  by  the  Druggift,  and  the  trading 
Chemift;  all  of  them  ufually  felling  what  they 
buy.  But  if  the  Apothecary  be  here  often  de- 
ceived,  how  (lands  it  with  the  Patient  and  Phy 
(ician  ?  or  what  is  the  (late  of  Pharmacy  ?  ^ 

17.  The  retail  Apothecaries,  however,  deal 
more  in  Subftittition  than  in  Sophifli cation.  The 
prudent  Phyfician  therefore  prefcribes  what  is 
ufually  kept,  and  proper  to  keep,  in  the  Shops, 
or  what  is  otherwise  eafily  obtainable.  *J^erc 
are  other  abufes  committed  in  this  part  ot  I  har- 
tnacy,  they  may  perhaps  be  chiefly 

to  fo me  want  of  skill  or  conduct  m  the  Phyfi- 
.  « 

C'ax8.  The  defign  of  the  trading  Chemifts  and 
Dnwgifts  is  to  furnilh  medicinal  Matters  to  the 
Apothecary,  who  cannot  always  detefi .  an  arti¬ 
ficial  Counterfeit,  or  a  dexterous  SopJ™1" . 
ti'on  :  And  perhaps  many  Remedies,  well  de  ¬ 
ed  by  the  Phyfician  j  have  failed,  or  had  miUhie- 

vous  effects,  upon  this  account,  ....  •  • 

19.  This  is  propofed  as  a  (hor. :  intimation 

of  the  prefent  State  of  Pharmacy  in  England..  I 
the  Art  be  found  more  perfect  in  other  Natmns, 

it  may  perhaps  be  chiefly  owing  t0  J  1  * 

their  Phyficians  are  well  acquainted  n  •  / 

.  ,  u  yrr,  hn'p-olfn  the  Practice  thereot , 

of  two  parts;  w*-  piev^ouj  3 

'“‘“What  ufeful  addition  or  reformation  the 

Materia  medica  is  capable  ot  receiving,  L 

U  4 
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at  prefent  can  fay.  If  a  ftrid  Enquiry  were 
made,  perhaps  it  might  be  found  proper  to 
throw  out  of  our  prefent  Collection  a  confide- 
xable  number  of  Materials,  to  make  room  for 
others  of  greater  efficacy.  But  this  is  no  work 
for  private  perfons.  Our  prefent  bufinefs  is  to 
fee  whether  any  improvements  may  be  made  in 
the  ways  of  preparing  the  common  Medicines  of 
the  Shops. 

21.  And  for  the  better  regulating  of  our  En¬ 
quiry,  it  may  be  of  fome  fervice  to  lay  down 

Defigncf  two  larger  Obfervations ;  viz,,  (i)  That  the 
iharmacy.  Defign  of  Pharmacy  is  to  feparate  from  Bodies 
the  more  medicinal  parts  with  which  they  are 
naturally  endowed  ,•  and,  upon  occafion,  to  mix 
fuch  of  them  together  as  will  beft  anfwer  the 
Rules.  curative  intentions.  All  in  the  power  of  Art 
is  only  to  feparate  and  mix,  or  differently  modi¬ 
fy;  ’tis  Nature  alone  that  is  able  to  produce. 
Pharmacy  therefore  conffffs  in  Analyfis  and  Syn - 
thefts 

22.  (2)  As  it  is  the  Perfection  of  Art  to  co¬ 
py  Nature  juffly ;  fo,  by  refolving  Bodies  into 
their  Principles^  we  obtain  a  general  Rule  for 
Compofition,  and  fee  the  feveral  Steps  we  ought 
to  take  in  it.  Nature  fhews  us,  that  in  all 
mixed  Bodies  there  is  a  Bafis,  o rSubfiratum; 
fomething  to  fupport  and  envelope  the  other  In¬ 
gredients.  The  natural  Salts  are  thus  diluted 
with  Water ;  the  Oils  w’ith  both;  and  all  toge¬ 
ther  compofe  one  uniform  and  elegant  Whole. 
To  prefcribe  juffly  therefore,  we  Ihould  imi¬ 
tate  Nature :  But  if  we  compound  without  re¬ 
gard  to  this  Rule,  the  Ingredients  will  appear 
huddled  together,  as  if  it  were  by  chance  ;  and, 

V  inffead 


*  See  Left,  VIII,  and  IX, 


inftead  of  preferring  and  aflifting,  they  will  often 
clog,  encumber,  and  deftroy  each  other. 

23.  We  now  proceed  to  our  Experiments  ^rhe intent 
whereby  we  propofe  to  illuftrate  and  improve//^ Ex- 
(1)  the  common  Method  of  diftiliing  Simple-^™**”**’ 
Waters;  (2)  the  common  Method  of  preparing 
rin&ures;  (3)  the  Method  of  preparing  Sy¬ 
rups;  (4)  the  Method  of  making  Ele&uaries; 

and  (5)  the  Method  of  making  compound  Oils, 
Unguents,  and  Plaifters :  Thus  propofing  to 
:ouch  upon  the  chief  Articles  of  the  prefent 
Galenical  Pharmacy ,  as  it  is  vulgarly  called;  tho3 
n  reality  no  lefs  chemical  than  the  other. 

Experiment  I. 

‘ The  heft  Way  of  diftiliing  Simple-Waters. 

24.  We  took  as  much  dried  Mint,  cut  fma \\, simple 

1$  filled  two  thirds  of  our  Still ;  then  adding  a ters>  how 
ufficient  quantity  of  Rain-Water,'  to  make  the^^‘ 
*lant  float  commodioufly,  yet  leaving  a  fourth 
f  the  Still  empty,  we  digefted  a  while  with  a 
entle  Heat ;  then  worked  the  Still,  drawing 
ff  only  fo  long  as  the  Water  appeared  thick 
r  milky,  and  tafted  rich  and  grateful ;  where- 
y  we  obtained  a  Simple  Mint- Water  in  tolerable 
erfe&ion. 

25.  This  Experiment,  with  a  few  occaflonal re¬ 
iterations,  may  Anew  a  general  Method  of  0b- *** 
aining  Simple  Waters  in  their  greateft  perfec-r<W£‘ ’ 
ion.  The  Subje&s  befl:  fitted  for  it  are  thofe 

f  the  odorous,  aromatic,  and  oily  kind;  tho* 
jme  others  alfo  may  perhaps  communicate  par- 
cular  Virtues  to  the  Water  :  Among  the  fittefl: 

>ay,  however,  be  reckoned,  Angelica ,  Annifeed , 

'aulm,  Calamint ,  Cinnamon ,  Cloves ,  Fennel,  Hyj - 
f,  Rofemary ,  Tanfey ,  Wormwood ,  &c.  but  parti¬ 
cularly 
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eularly  Pepper-Mint,  which  affords  an  extrem 
ly  aromatic,  pungent,  and  agreeable  Wate 
good  againft  the  Cholic,  and  many  other  Difo; 
ders  of  the  Stomach  and  Bowels;  whence  i 
life,  perhaps,  is  too  little  known. 

Cautions.  2 6.  It  is  a  principal  Caution  in  this  Open 
tion,  to  remove  the  Receiver,  before  the  mo 
pellucid,  add,  faint,  and  dead  Water  com 
over ;  as  it  foon  will  do  ;  and  iff  fuffered  to  m 
among  the  reft,  is  apt  to  fpoil  the  whole,  1 
giving  it  a  vappid  or  faint  tafte,  and  fometimes 
degree  of  acidity,  or  vitriolic  ftypticity,  and 
emetic  virtue  :  For  part  of  the  effential  Salt 
the  Plant,  now  riling,  ufually  corrodes  the  Co 
per  Head  of  the  Still,  and  carries  over  with 
fome  particles  of  the  Metal :  Whence  the 
Waters  fhould  either  be  diftilied  with  a.  Gil 
Head,  or  one  of  Pewter,  or  tinned  Copper  ; 
elfe  the  Operation  fhould  be  carefully  watche 
that  the  fecond  Running  may  not  mix  with  t 
firft.  The  greater  care  fhould  here  be  take 
becaufe  fome  Patients,  more  particularly  Cl 
dren,  and  thofe  of  a  tender  habit,  have  fuffer 
thro5  a  neglect  herein ;  and  been  vomited,  pi 
ged,  and  griped  by  the  ufe  of  a  Simple  Wat- 
contrary  to  the  intention. 

’Regulation.  27.  The  Simple  Waters  diftilied  after  1 
manner  of  our  prefent  Experiment,  may  in  n 
jny  cafes  prove  too  ftrong  to  be  ufed  alone;  1 
then  it  is  eafy  to  let  them  down  with  comm 
diftilied  Water,  to  the  proper  ftrength :  A§ 
this  is,  beyond  all  comparifon,  better  than  | 
mix  fuch  Waters  with  their  own  Faints,  or 
quor  of  the  fecond  Running.  # ; 

improve -  28.  There  are  two  Improvements  that  m:< 

menu.  be  made  in  this  Method  of  obtaining  Sim: 
Waters:  The  firft  is,  by  means  of  Cohobati 

and  Digeftion ;  the  other,  by  means  of  a  p 

vi 
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vious  Fermentation  of  the  Plant.  With  regard 
ro  the  firft ;  If  the  Liquor  remaining  in  the  Still 
be  exprefled  from  the  Herb,  and  returned,  along 
with  all  the  Water  that  came  over,  upon  a 
fre(h  quantity  of  the  fame  Subje&,  and  they  be 
digefted  together,  in  a  gentle  Heat,  for  two 
days,  then  diftilled  as  before;  the  Water  thus 
obtained  will  be  much  richer,  and  more  effica¬ 
cious,  than  the  former :  And  if  the  fame  Pro- 
cefs  be  repeated  two  or  three  times,  thofe  who 
have  not  tried  would  fcarce  imagine  how  rich 
a  Simple  Water  may  be  thus  procured.  And 
this  Method  we  would  particularly  recommend 
for  making  the  Simple  Water  of  Baulm,  Elder- 
Flowers,  Rofes,  Camomile,  and  the  like  Sub¬ 
jects,  but  fparingly  furniffied  with  effentiai 
Oils;  for  they  otherwife  make  but  indifferent 
Waters. 

29.  The  other  means  of  improving  Simple 
Waters  is  by  ufing  a  previous,  imperfect  Fer¬ 
mentation  :  This  is  performed  by  adding  to  the 
Plant  and  Water,  put  together,  as  in  our  pre- 
fent  Experiment,  a  tenth  or  twelfth  part  of 
Sugar,  or  Honey,  or  elfe  a  fortieth  part  of 
Yeaft ;  then  fetting  the  whole  in  a  warm  place, 
to  ferment  for  two  or  three  days  only,  fo  that 
the  Herb  may  not  fall  to  the  bottom,  nor  the 
Fermentation  be  above  half  finifhed  ;  then  the 
whole  being  committed  to  the  Still,  a  Water 
may,  at  one  Operation,  be  obtained  extremely 
rich,  or  impregnated  with  the  full  virtue  of  the 
Plant.  And  thus  may  Simple  Waters  be  made 
fit  for  long  keeping  without  fpoiling ;  the  final! 
proportion  of  inflammable  Spirit  generated  in 
the  Fermentation,  ferving  excellently  to  preferve 
them.  And  thefe  two.  Methods  feem  applicable 
to  the  improvement  of  all  thofe  Ample  Waters 
commonly  found  in...rhe  Shops. 

30.  We 
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30.  We  (hould  next  proceed  to  {hew  th 
Method  of  perfe&ing  or  improving  Compoun 
Waters,  if  we  had  not  already  endeavoured  t 
do  it,  in  our  LeElure  upon  Diftillation,  by  a 
Example  in  Citron-Water  * 

Experiment  II. 

"The  heft  Way  of  making  light  TfinBures^  and  M 

fuftons . 

Light  Tine*  31.  We  took  half  an  Ounce  of  the  Rind  c 
twtes  Pn“  Seville  Orange,  Ihaved  thin,  half  a  Dram  c 
pared,  Gentian-Root,  thin  diced,  a  Scruple  of  th 
Tops  of  Roman  Wormwood,  half  a  Dram  g 
Cardamums,  and  half  a  Dram  of  Cochinea 
each  of  them  lightly  bruifed :  Thefe  Ingredient 
we  put  to  deep,  for  a  night,  in  a  Pint  of  Pretio 
Brandy,  and  filtred  the  Liquor  the  next  morn 

ing#  M 

Regulation.  32.  This  Experiment  is  general,  and  not  per 
formed  for  its  own  fake,  but  to  (hew  the  Metho< 
of  making  all  kinds  of  the  lighter  and  finer  Tine 
cures  and  Infufions  without  Fire ;  which  wouk 
here  prove  prejudicial.  The  Preparation  it  fel 
is,  however,  a  good  Stomachic  Bitter,  of  th< 
fame  general  nature  with  thofe  commonly  fok 
under  the  name  of  Stoughton  $  Elixir.  The  ex 
cellence  of  thefe  Preparations  depends  not  mor< 
Upon  the  choice  and  goodnefs  of  the  Ingredients 
than  upon  the  manner  of  their  being  infufed 
For  if  differed  to  remain  too  long  in  the  Men* 
ftruum,  or  if  Heat  be  ufed  in  extra&ing  tkj 
Tin&ure,  the  grofs,  terreftrial,  and  naufeom  I 
parts  of  the  ingredients  will  be  fetehed  out  ! 
and  the  Tin&ure  thus  be  loaded  with  a  heavj 

indo- 


*  See  Left.  XIII.  Exp.  V. 

I 

-  " '  H 


tot 


idolent  Matter,  of  little  virtue.  But  if  the 
nfufion  be  made  in  the  cold,  and  the  Liquor 
;rained  off  foon,  only  the  finer  and  more  fpiri- 
nous  parts  of  the  Ingredients  will  be  imbibed 
y  the  Menftruum ;  whence  the  Preparation  will 
ot  only  tafte  and  fmell  more  brisk  and  agree- 
ble,  but  alfo  have  a  much  greater  virtue  and 
fficacy.  But  if,  thro*  the  Ihortnefs  of  their 
ontinuance  in  Infufion,  the  Ingredients  (hould 
ot  have  fufficiently  impregnated  the  Liquor, 
lie  Method  is  to  pour  the  Liquor  again  upon 
refh  Ingredients,  and  again  to  ftrain  it  off, 
without  letting  it  ftay  too  long  upon  them,  or 
eeling  the  heat  of  the  Fire.  And  thus,  by  re- 
eated  affufions  of  the  fame  impregnated  Men- 
ruum  upon  frelh  Ingredients,  an  Infufion,  or 
?in<fture,  may  be  obtained,  of  almoft  any  de- 
ree  of  ftrength,  orrichnefs,  without  containing 
hie  groffer  or  more  concretive  parts  of  the  In- 
redients,  but  only  what  may  be  called  their 
ner  Spirit,  or  Quinteffence.  And  this  is  no 
iconfiderable  Secret  both  in  Chemiftry  and 
‘harmacy ;  and  may  deferve  the  regard  of  thofe 
rho  defire  to  procure  the  full  virtues  of  the 
imples,  unaltered  in  their  jiature,  yet  exalted, 
r  concentrated  to  fuch  a  degree,  that  a  few 
poonfuls  of  the  Liquor  (hall  contain  the  Spirit, 
r  Quinteffence,  of  a  Pound  of  a  Plant.  And 
his  is  an  effect  not  to  be  expe&ed  from  the  Fire, 
t'hich  almoft  conftantly  alters  the  nature  of 
hings  committed  to  it;  nor  could  a  valuable 
ifence  of  Violets,  Jafmin,  Lilies,  Borrage-Flow- 
rs,  and  any  Flower  or  Plant  of  an  extremely 
me  odoriferous  Spirit,  be  procured  by  Hear, 
s  it  readily  may  by  {leeping  thefe  Flowers  in 
old  Water,  cold  Vinegar,  cold  Wine,  or  the 

ike ;  and  frequently  pouring  the  Tincture  upon 

t  '  frelh 
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£refh  Flowers,  till  the  Liquor  becomes  ftrongi 
impregnated. 

33.  Apothecaries  ufualiy  commit  the  fan! 
error  in  preparing  the  finer  Tindures,  that  the 
do  in  working  their  Cordial  Waters  ;  and  ; 
both  cafes  faturate  the  Liquor  with  the  grofte 
more  ufelefs,  and  lefs  fpirituous,  parts  of  tl; 
Ingredients;  whence  the  Cordial  Waters  of  tl 
Shops  too  often  abound  with  a  grofs,  heavy,  di' 
agreeable  Oil  ;  and  the  Tinctures  of  the  Shoj 
with  a  grofs,  heavy,  Earth,  or  kind  of  bitunr 
nous  Matter,  inftead  of  a  brisk,  lively,  and  i 
vigorating  Spirit;  which  alone  is  the  thing  r 
quired  in  both  cafes. 

*  34*  This  Dodrine  of  Tindures  and  Infufioi 

fhould  be  reduced  to  Rule,  for  the  improveme: 
of  Chemiftry  ;  which  will  never  be  perfected  t 
it  can  extrad,  feparate,  and  concentrate,  tl 
virtues  of  things  unimpaired,  or  unaltered 
their  nature.  And  doubtlefs  it  would  prove 
very  ferviceable  thing  in  Chemiftry,  Medicin 
and  Natural  Philofophy,  to  know  the  beft  ar 
eafieft  ways  of  concentrating  the  virtues  of  Bodi 
unaltered  :  And  this  may,  in  fome  meafui 
be  effeded  by  our  prefent  Method,  and  pra 
tifed  with  well  adapted  Menftruums:  For, 
general,  (1)  a  quick  and  cold  Infufion  extra*! 
the  Spirit  of  Vegetables;  but  a  long  and  h 
one  confounds,  impairs,  ordeftroysir.  (2)  1 
repeat  the  Infufion  of  a  frefh  Subjed  quick  ar 
cold  in  the  fame  impregnated  Menftruum,  fecr 
greatly  to  colled  and  concentrate  the  Spir  > 
that  is,  the  finer  and  more  eflential  Part, 
Bodies.  (3)  The  proper  Menftruums  for  tH 
purpofe  feem  to  be  fuch  as  pure  Rahi-Wate 
Vinegar,  Wine,  Wate?  mixed  with  a  little  hi’ 
Alcohol,  Water  and  a  little  Sugar,  and  for  cel 
tain  ufes,  the  common  atmofpherical  Air5  vvhicj 


;  an  excellent  Me  n  ft  run  m  to  extrad  the  Spirit 
r  Effluvia  of  Plants,  as  we  remarkably  find 
i  fpicy  Groves  and  Gardens  ;  and  may,  in 
3tne  cafes,  be  ufed  with  good  effeft. 

35.  But  to  obtain  the  faturated  Tindures  of 
ard,  refinous,  or  gummy  Bodies,  requires  a 
Afferent  treatment,  as  in  the  following  Exped¬ 
ient. 

3 <5.  We  took  two  Ounces  of  that  hard  Indian  Nation  °f 
lofin  called  Gum  Lac,  and  reducing  it  into  aGum'Lti£> 
ne  Powder,  made  it  into  a  kind  of  ftiff  Pafte 
dth  Oil  of  Tartar,  per  deliquium ;  we  let  this 
>afte  in  an  open  Glais  to  dry,  by  a  gentle 
feat ;  then  removed  it  to  the  open  Air,  that 
tmight  relent,  or  grow  foft ;  and  after  this 
/e  dried  it  again,  as  before:  And  by  repeating 
he  Pro.cefs  once  or  twice,  the  hard  Body  of  the 
Lofin  was  at  length  refolved  into  a  purple-co- 
mred  Liquor ;  which  being  now  gently  dried, 
nd  reduced  to  Powder,  afforded  an  excellent 
Lrndure,  by  being  boiled  for  two  or  three  hours 
i  a  tail  Glafs,  with  Alcohol. 

37.  This  Procels  is  almoft  general,  or  mayTbeExpe- 
e  advantageoufly  ufed  for  making  the  I  indures™^*”* 
if  Myrrh,  Glim -Juniper,  Dragons- Blood,  Amber , 
nd  other  hard,  gummy  Subftances  ;  which  will 
carce  otherwife  yield  a  Tindure  in  Spirit  of 
►Vine.  Any  improvement  in  the  extrading 
rindures  with  Alcohol,  may  tend  confiderably 
0  improve  the  Art  of  Pharmacy ;  becaufe  iuch 
findures  are  generally  found  powerful  Medi- 
ines ;  the  Spirit  of  Wine  appearing  greatly  to 
ncreafe  the  virtue  of  the  Subjeds.  Thus,  tho 
he  Tindure  of  Amber  prepared  in  this  manner 
ppears  to  be  only  a  bare  folution  of  the  Sub- 
lance  of  the  Amber  ;  yet  it  is  found  to  have 
uch  effeds  as  are  no  way  equalled  by  any  fine 
kjwder  of  Amber :  And  what  feerrts  remark- 
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able,  tho5  fo  large  a  quantity  of  fixed  Alkali  b» 
ufed  in  the  Preparation  of  thefe  Tinctures,  ye 
they  give  no  manifeft  figns  of  containing  ai 
Alkali  ,*  which  is  therefore  changed  in  the  Ope 
ration,  whether  by  the  Acid  naturally  contain¬ 
ed  in  thefe  refinous  and  gummy  Bodies,  or  bjj 
being  expofed  to  the  Air,  or  both. 

Varied.  38*  There  are  other  Methods  of  extradinf 
the  Tindures  of  thefe  hard,  gummy  Bodies  \ 
but  that  delivered  appears  to  be  the  beft ;  tho 
it  might  perhaps  be  ftiortened,  by  ufing  form 
proper  intermediate  Subftance  to  divide  thi 
Particles  of  the  Subjed,  fo  as  that  the  alkalim 
Salt,  the  Air,  and  the  fpirituous  Menftruum 
might  all  come  into  fuller  confent  therewith 
and  ad  more  forcibly  thereon.  And  for  thi: 
purpofe  we  would  recommend  pure  virgin  Earth 
iuch  as  is  commonly  ufed  for  the  making  0 
Teds  or  Cupels;  by  means  whereof  Spirit  0 
Wine  will  extrad  a  tolerable  Tindure  fron 
Mynht  without  the  addition  of  any  fixed  Al¬ 
kali. 

39.  But  when  Tindures  not  fpirituous,  0: 
only  aqueous  Solutions  of  thefe  hard,  gummj 
Bodies  are  required,  we  recommend  the  ufe  0: 
the  foluble  Tartar,  or  art  arum  'Tartarizatum 
for  a  Solution  of  this  Salt  will  readily  diflolvt 
Myrrh,  even  in  the  cold;  as  Water  diffolvei 
Gum-Arabic 

Experiment  III. 

‘ The  beft  Method  of  making  Syrups. 

40.  We  took  three  Ounces  of  the  yellow  ex¬ 
ternal  Rind  of  frefti  Oranges,  and  infufed  them 

im 
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in  a  clofe  Veffel,  with  a  gentle  Heat,  in  Balneosymp  of 
Maria,  for  fix  hours,  along  with  a  Pint  and  a 0r™g** 
half  of  pure  Water;  then  fuffering  the  Infufion^** 
to  cool,  we  filtred  the  Liquor ;  and,  adding  to 
it  twice  its  own  weight  of  hard  Double-refined 
Sugar,  made  it  into  a  Syrup,  in  a  clofe  Veffel, 
fet  in  Balneo  Maria, 

41.  We  could  not  contrive  a  general  Example^ 
to  fit  all  Syrups,  becaufe  they  differ  greatly  in 

[he  Liquors  of  which  they  are  made  ;  or  ac- 
ording  as  thefe  Liquors  are  Infufions,  Decoc- 
ions,  natural  Juices,  Wines,  or  Vinegars.  We 
hofe  to  give  an  Inftance  in  a  Syrup  made  of  a 
.iquor  by  the  Infufion  of  an  aromatic  Subftance; 
iv hofe  Virtue  would  be  almoft  intirely  loft,  if 
:he  Syrup  were  to  be  prepared  by  long  boiling, 
is  it  is  fometimes  direded,  with  lefs  than  an 
:qual  weight  of  Sugar.  Difpenfatory-Writers 
lave  perhaps  no  where  erred  more  remarkably 
han  in  direding  the  making  of  Syrups ;  which 
eems  the  more  ftrange,  becaufe  this  part  of 
ftiarmacy  is  extremely  facile :  The  misfortune 
eems  to  have  lain,  that  great  Men  cannot  fub- 
lit  to  confider  common  and  ordinary  things  ; 
whence,  however,  the  credit  of  a  Phyfician  may 
nk  in  the  efteem  of  thofe  who  by  their  employ 
re  led  to  a  knowledge  of  thefe  ordinary  things. 

42.  We  judge  that  the  whole  of  this  bufinefs 
lay  be  reduced  to  a  few  eafy  Rules ;  which  we 
lall  here  endeavour  to  lay  down,  for  improving 
11s  Branch  of  Pharmacy.  And  (1)  It  is  mat 
:r  of  Experience,  that  aqueous  Infufions,  De* 
idions,  or  other  aqueous  Liquors,  require 
vice  their  own  weight  of  dry  Sugar-Candy, 

)  make  them  into  a  Syrup  of  a  juft  confidence 
>t  keeping,  without  candying,  or  fermenting, 
his  Rule,  by  direding  the  ufe  of  Sugar-Candy , 
ems  to  fix  the  confidence  of  Syrups  with  exad- 
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a  tall  Glafs  in  a  Sand  Heat,  with  ten  Ounces 
of  Water,  and  fourteen  Ounces  of  Sugar,  fo  as 
that  nothing  might  evaporate,  for  two  hours ; 
then  draining  and  prefling  out  the  Syrup,  we 
added  to  it  an  Ounce  of  frefh  rafped  Saflfafras, 
a  Dram  of  Cinnamon,  and  ten  Grains  of  Nut¬ 
meg,  all  reduced  to  fine  Powder;  and  made 
the  whole  into  an  Ele&uary. 

Regulation.  46.  In  t)ie  common  Method  of  making  this  i 
Electuary,  the  Saftafras  and  Cinnamon  are  boil¬ 
ed  in  the  Water,  whereby  a  great  part  of  their 
Virtue  is  loft,  or  not  extracted  :  Whence  the 
Medicine  comes  to  be  defrauded  of  its  due* 
But  here,  by  boiling  the  Ingredients  in  a  tall 
Glafs,  with  a  due  proportion  of  Sugar  and 
Water,  to  make  a  Syrup  (allowing  an  extraor¬ 
dinary  proportion  of  Water,  for  what  the  Saf- 
fafras  will  drink  up)  we  obtain  the  fine  aromatic 
Virtues  of  the  Ingredients  to  advantage,  with¬ 
out  any  confiderable  lofs.  i 

Rules.  47.  To  makc  Ele&uaries  in  perfe&ion,  where 
a  Syrup  is  employed  as  their  Bafis,  (i)  the  Sy¬ 
rup  ftiould  be  prepared  in  the  manner  above 
delivered*;  fo  as  that  the  Virtues  of  the  In¬ 
gredients  may  be  preferved ;  (2)  the  Powders, 
or  Species  employed,  ftiould  be  frefh  and  fine 
ground;  (3)  the  Gums,  where  any  are  ufed, 
muft  be  well  cleanfed,  and  diflolved  in  their 
proper  Menftruums  ;  and  (4)  the  whole  muft 
be  mixed,  or  thoroughly  united,  into  a  fmooth, 
uniform  Subftance,  of  a  due  confiftence  for 
keeping,  without  either  candying,  or  running 
into  Fermentation. 

48;  (1)  Where  Syrups  are  ufed  in  the  mak-  i 
ing  of  Ele&uaries,  care  is  not  only  required  that 
the  Virtues  of  the  Ingredients  of  the  Syrups  be 

pre-  : 
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preferved  as  much  as  the  form  will  allow  of, 
but  alfo  that  its  confiftence  be  not  too  hi«h  * 
for  this  would  difpofe  it  to  candy  in  the  Electu¬ 
ary,  and  render  the  Medicine  unduly  mixed, 
or  knotty ;  the  Sugar  thus  concreting  together 
in  lumps,  or  fhooting  away  from  the  Species. 
Again  ;  If  the  Syrup  be  made  too  thin,  or  aque- 
ous,  fo  as  not  to  fufpend  and  hold  the  Powders 
together,  by  a  binding  Confidence,  the  Syrup 
will  of  neceflity  ferment  in  hot  weather,  and  be¬ 
come  fiift  fomewhat  vinous,  afterwards  four,  or 
acetous,  and  at  length  corruptive  *;  fo  as  to 
change,  invert,  or  deftroy  the  nature  of  the 
Medicine :  For  purgative  Ingredients,  by  fer¬ 
menting,  lofe  their  purgative  Virtues  ;  and  ail 
other  Ingredients,  by  corrupting,  are  reduced 
to  an  indolent  kind  of  Faeces,  or  Caput  mortuum% 
very  different  from  the  thing  intended  j\  And 
hence  Ele&uaries  that  have  thus  fermented,  or 
changed  their  nature,  may  fometimes  prove  per¬ 
nicious,  inftead  of  falutary. 

49*  The  Electuaries  made  with  the  Pulp  of 
Fruits  are  lefs  difpofed  to  keep,  for  any  confi- 
derable  time,  perfeCt,  on  account  of  the  greater 
tendency  which  fuch  pulpy  Subftances  have  to 
Fermentation  and  Putrefaction.  Thus,  tho5  the 
Lenitive  EleEluary  were  made  ever  fo  artificially, 
it  will  fcarce  keep  many  months  without  altering 
its  nature;  but  efpecially  if  the  Confiftence  was 
originally  too  thin  :  Whence  fuch  Ele&uaries 
fhould  be  made  in  fmall  quantities,  or  frefh  as 
they  come  to  be  wanted. 

50.  But  this  does  not  equally  hold  of  the  ca~ 
pital  Ele&uaries ,  fuch  as  Venice-Treacle ,  or  Mith~ 
ridate;  which  require  to  lie  for  fome  time,  that 
the  Ingredients  may  digeft,  or  ripen,  as  it  were, 

X  3  and 
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and  grow  mellow  together ;  for  the  Gums  and 
Spices  that  enter  thefe  Compofitions  preferve  the 
Medicines  from  alterations  for  the  worfe,  and 
the  Mixture  becomes  more  perfect  by  time ; 
provided  the  Hony  ufed  in  their  Compofition 
do  not  candy,  or  the  whole  become  too  dry. 
To  keep  the  Hony  from  candying,  fome  Artifts 
mix  the  Spices  and  Gums  with  it  unclarified  ; 
only  taking  care  to  feparate  the  foul  parts  that  * 
lodge  either  at  the  top  or  bottom.  And  if  the 
Medicines  prove  too  dry,  ’tis  ufual  at  any  time 
to  foften,  or  beat  them  up  in  a  Mortar,  with 
Canary.  And  thus  thefe  Capitals  of  the  Shops 
are  fuppofed  to  improve  by  keeping.  But  Dia* 
codium ,  having  few  of  the  warm  Gums  in  its 
Compofition,  is  more  apt  to  alter,  and  lofe  of 
its  aftringent  or  ftyptic  quality  by  keeping :  For 
which  reafon  it  feems  an  alteration  here  for  the 
better,  to  ufe  a  quantity  of  Saccharam  rofatum  in- 
ftead  of  Hony,  or  Diacodium;  as  this  not  only 
gives  a  greater  compa&nefs  to  the  Medicine, 
but  alfo  contributes  to  preferve  its  Colour  and 


TVirtues.  # 

51.  (2)  The  Powders,  or  Species,  that  enter 
the  Compofition  of  Electuaries  (hould  be  freftii* 
becaufe  they  lofe  of  their  Virtue  by  keeping ; 
and  they  (hould  alfo  be  fine  ground,  becaufe 
they  would  not  otherwife  intimately  mix  with 
the  Hony  or  Syrup,  nor  fo  readily  part  with 
their  Virtues  in  the  Stomach,  nor  render  the! 
Medicine  fo  agreeable  to  the  eye.  The  common 
method  of  reducing  thefe  Powders  to  a  fufficient 
degree  of  finenefs,  by  the  Mortar  and  Searcel 
is  faulty ;  becaufe  this  method  expofes  them  toe 
long  to  the  A&ion  of  the  open  Air;  whereby 
their  more  volatile  and  grateful  parts  are  carried 
off,  whjlft  only  the  groffer  are  left  behind  r 

Whence  it  might  be  proper  to  have  a  clofe 

Engine,: 
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Engine  contrived  for  the  purpofe,  fo  as  to  pre¬ 
vent  this  ill  effed. 

52.  Some  Artifts  grind  their  Powders  for 
Eleduaries  by  means  of  a  Horfe-Mill ;  but  the 
Mill- Stones  here  wear  off,  and  communicate  a 
gritty  or  ftony  Matter  to  the  Ingredients,  fo  as 
to  prove  difagreeable  in  the  mouth,  and  fome- 
what  increafe  the  bulk  of  the  Medicine,  with¬ 
out  adding  to  its  Virtues.  Nor  is  this  method, 
by  the  Mill,  free  from  the  inconvenience  of  the 
Tartar ;  for  the  finer  or  more  fpirituous  parts 
of  the  Ingredients  alfo  fly  off;  as  is  fenfibly  found 
by  the  whole  neighbourhood  where  any  large 
quantity  of  the  Ingredients  for  Vertice-freacle , 
(!Xc.  is  ground  by  the  common  Horfe-Mill. 

53.  (3)  The  better  way  doubtlefs  is,  by  the 
means  of  Iron  Rollers,  moving  oppofite  to  each 
other  in  a  dole  Box,  to  grind  all  the  Ingredi¬ 
ents,  viz,,  the  purified  Gums,  the  Roots,  Herbs, 
Flowers,  &c.  along  with  the  Hony  and  Wine, 
after  the  manner  of  the  pew-invented  Chocolate- 
Engine ;  for  thus  the  fine,  volatile,  and  aromatic 
parts  of  the  Ingredients  may,  as  well  as  the 
groffer,  be  entangled  with  the  Hony  and  Gums, 
and  all  at  once  be  mixed  uniformly  together  in¬ 
to  a  fmooth  Mafs  of  a  due  Confidence. 

54.  (4)  But  perhaps  a  much  better,  though 

more  troublefome  Method  would  be,  in  the 
form  of  Extrads,  effential  Oils,  &c.  to  get  out 
the  full  Virtues  of  the  Ingredients,  without  any 
of  their  groffer  parts ;  and  mix  theie  Oils,  Jtx- 
trads,  Gums,  Rofins,  1 7c.  together,  with  a 
fuitable  proportion  of  Hony,  &c.foas  at  once 
toperfed  and  concentrate  the  Medicine;  whic 
might  therefore  be  given  in  Dofes  of  an  agree 
able  fmailnefs,  with  all  the  advantages  that  can 
well  be  expeded.  And  the  fame  Metho  ^  1 

,alfo  applicable  to  the  making  of  Pills  an  r  c  * 
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Experiment  V. 

Tf:e  heft  Methods  of  making  the  compound  Oils, 
Unguents ,  Cerates ,  and  Plaiflers. 

i  I 

oils,  or  Li-  55.  We  took  twelve  Ounces  of  fine  Sallad- 

}ams Bal~  a  Pint  of  Canary-Wine,  and  half  an 

jams.  Ounce  of  Dragons-Blood  reduced  to  fine  Pow¬ 
der  ;  thefe  we  boiled  together,  over  a  gentle  i 
Fire,  till  the  W'ine  was  exhaled  ;  and  thus  ob-: 
Conjiftm  tained  a  fine  red  Oil,  or  liquid  Balfam.  (2)  To 

one  hal£  of  this  0il  we  adcjecl  £our  Ounces  of 
yellow  Bees-Wax,  fix  Ounces  of  Venice  Turpen¬ 
tine,  and  diflolved  them  together  over  the  Fire; 
then  removing  the  Veflel  into  the  cold,  we  added 
Jialf  an  Ounce  of  Balfam  Peru  •  and  thus  made 
a  red  Ungent,  or  better  fort  of  fucatelluss  Bai- 
.erates.  fam.  (3)  To  the  other  half  of  the  red  Oil  we 
added  a  due  proportion  of  Wax ;  fo  as  when 
cold  to  give  it  the  confluence  of  a  Cerate,  or  foft 
Thijlers.  piaifter :  And  (4)  By  adding  more  Wax,  and  a 
proportion  of  Rofin,  we  made  the  Cerate  into 
a  Piaifter  of  a  hard  confiftence. 

The  Expe-  5 <5.  (i)  This  Experiment  at  once  (hews  us 

fended  ^  °f  preparing  the  compound  Oils, 

Unguents,  Cerates,  and  Plaifters.  The  making 
of  compound  Oils,  in  general,  depends  upon 
boiling  certain  Ingredients,  as  particularly  re¬ 
cent  Herbs,  well  bruifed,  or  elfe  their  Juices, 
in  Qil,  till  the  aqueous  moifture  is  exhaled  (as 
the  Wine  was  in  the  prefent  Experiment)  and  • 
the  Plant  become  almoftcrifp;  at  which  time 
the  Velfel  muft  be  removed  from  the  Fire,  and 
the  Oil  fqueezed  from  the  Herb  by  means  of  a 
Skrew-Prefs. 

And}  af-  57.  This  Oil  is  now  to  be  fet  over  the  Fire 
P  uu  again,  that  its  remaining  aqueous  moifture  may 

exhale,  ! 


exhale,  and  the  grofler  parts  of  the  whole  fub- 
fide;  whereby  the  Oil  will  become  not  only 
more  beautiful  in  Colour,  but  alfo  more  durable, 
or  keep  the  better  from  turning  mouldy.  If  the 
Pan  be  not  removed  from  the  Fire  before  the 
Herb  is  grown  criip,  the  Oil  will  be  in  danger 
pf  turning  black,  or  being  burnt  ,•  which  both 
fpoils  the  Colour,  and  gives  a  difagreeable 
Odour.  If  thefe  Cautions  are  duly  obferved, 
:he  common  compound  Oils,  by  Decottion,  may 
3e  obtained  in  their  intended  perfedion  j  as  Oil 
)f  Camomile,  Elder,  Rofes,  Earth-Worms, 

And  after  the  fame  manner  are  feveral  com¬ 
pound  Ointments  made,  by  boiling  Herbs  along 
with  Lard,  or  Suet  ;  as  the  Ointment  of  Elder, 
Populeon,  Nerve-Ointment,  Mililet-Suet,  &c. 

58.  The  red  Oil,  obtained  in  the firft  flep  of 
)ur  prefent  Experiment,  Ihews  how  liquid  com- 
)ound  Balfams  are  procurable  by  ditfolving  re- 
inous  Gums  in  Oil,  oyer  the  Fire.  And  in 
this  manner  a  fpne  Balfam  may  be  made  with 
jum  Elemiy  and  tinged  beautifully  red  with 
Dragons- Blood,  or  anlnfuljon  of  Alkanet-Root 
n  Oil.  And  upon  the  fame  foundation  might 
feveral  excellent  liquid  Balfams  be  prepared, 
for  chirurgical  ufes. 

52.  Powder  of  red  Saunders  has  been  com¬ 
monly  ufed,  inftead  of  Dragons-Blood,  in  the 
making  of  LucateUus  s  Balfam  ,*  but  doubtlefs 
Dragons-Blood  is  much  better  fuited  to  the  in¬ 
tention  of  a  Balfamic,  a  Healer,  and  Deter-* 
gent;  and  alfo  improves  the  Colour  of  the  Me¬ 
dicine  :  Tho*  red  Saunders  may  be  made  to  give 
a  very  good  red  Colour  to  the  Balfam,  by  infu- 
(ing  the  Powder  cold  for  two  or  three  days  in 
White  Wine;  which  opens  the  Body  thereof, 
exalts  the  Colour,  and  renders  it  communicable 
with  advantage  to  the  undtuous  Ingredients* 

But 
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But  this  end  may  be  more  expeditioufly  anfwerj 
by  infufing  a  little  Alkanet-Root  in  the  Oil. 

<5o.  The  Confidence  of  an  Unguent  is  giv; 
either  by  ufing  animal  Fats,  as  Lard  and  Sd 
or  by  the  addition  of  Wax,  Rofin,  Pitch,  d 
Powders,  metalline  Calces ,  CTc.  and  by  addi: 
a  fmaller  or  larger  proportion  of  thefe  folid 
dry  Ingredients,  we  obtain  the  Confidence  of 
Cerate,  or  Plaider,  refpe&ively.  When  har 
animal  Fats  are  ufed,  the  Procefs  differs  r 
from  that  for  making  the  compound  Oils 
where  Wax,  Rofin,  &c.  are  employed,  them 
nagement  is  the  fame  as  in  the  prefent  Expe 
ment,  where  the  Confidence  of  the  Oil  is  thic 
ened  into  that  of  a  Balfam  by  Wax. 

6 1.  When  dry  Powders,  or  metalline  Calc 
are  ufed  in  the  making  of  Ointments,  the  Po> 
ders  (hould  be  fre(h  and  fine  ground,  and  t: 
metalline  Calces  made  more  fubtile  by  Tritui 
after  which  the  whole  may  be  mixed  fmooth  I 
gether,  or  beat  up  in  a  Mortar :  And  thus  t! 
Unguentum  album  ^  Deficcativum  rubrum ,  Diapo 
fholygos ,  &c.  are  readily  prepared. 

6 2.  The  Plaiders  made  with  metalline  Calc 
fuch  as  Diachylon ,  and  de  Minioy  require  no  W 
or  Rofin  to  give  them  an  empladic  Confidenc 
the  bare  Solution  of  the  metalline  Calces,  or  ti 
Litharge,  and  Red  Lead,  in  the  Oil  by  boiliri 
being  fufficient  for  the  purpofe.  Thus,  if  h; 
a  Pound  of  Red  Lead,  half  a  Pint  of  VinegJ 
or  Water,  and  twelve  Ounces  of  Oil,  be  boili 
together,  over  a  gentle  Fire,  with  continual  fti 
ring,  till  the  aqueous  moidure  be  confumet 
and  the  Red  Lead  entirely  diffolved ;  the  Ms 
ter,  when  cold,  will  be  of  a  hard,  emplaf 
Confidence,  and  differently  coloured,  or  re) 

brovl 
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rown,  or  black,  according  as  it  was  more  or 
;fs  boiled. 

6 3.  In  the  making  o£  Plaifters  with  metalline 
'owders  and  Oils,  it  is  always  proper  to  add 
Vater,  or  other  aqueous  Liquor,  to  keep  the 
fixture  from  burning,  or  turning  black,  before 
he  due  Conftftence  is  gained,  or  the  requifite 
Molution  made.  But  here  great  care  muft  be 
iad,  not  to  throw  in  cold  Water,  if  that  added 
t  firft  be  exhaled  before  the  Operation  is  finifln- 
:d;  for  this  would  be  dangerous,  by  cauflng  the 
slatter  to  crackle,  fly  about,  and  boil  over  with 
;reat  violence :  But  if  the  Water  be  added  in 
he  ftate  of  boiling,  it  occafions  no  tumult ;  and 
nay  be  thus  ufed  with  fafety. 

64.  When  aromatic  Species,  native  Balfams,’ 

>r  effential  Oils,  are  ordered  in  Unguents  or 
?laifters,  care  muft  be  taken  to  add  fuch  Ingre¬ 
dients  towards  the  end  of  the  Operation,  when 
:he  Veffel  is  removed  from  the  Fire ;  becaufe 
he  heat  of  boiling  Oil,  would  caufe  the 
ine  aromatic  or  odoriferous  parts  of  the  Ingre¬ 
dients  to  exhale,  and  be  loft  to  the  Unguent  or 
Plaifter.  The  fame  Caution  fhould  be  likewife 
extended  to  the  Cantharides ,  ufed  in  the  Paftfi 
tyiftaftica,  &c.  and  to  other  Bodies  of  a  delicate 
Texture,  whofe  more  efficacious  parts  are  ex- 
haled  by  Heat.  And  by  the  due  obfervation  of 
thefe  few  Rules  and  Cautions,  the  common  com¬ 
pound  Oils,  Unguents,  Cerates,  and  Plaifters, 
may  be  made  in  confiderable  perfection. 

AXIOMS  and  CANONS. 


1.  We  learn  from  the  preceding  Enquiry, 

hatfome  part  of  the  Salts  of  Plants, .  as  well 

their  Oils,  will  rife  by  Diftiilation  with  Wa- 

r,  and  give  an  acid  or  alkaline  nature  to  the 
b  Ample 
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Ample  Waters  thus  propofed,  according  to  t 
nature  of  the  Plant 

2.  That  no  Ample  Waters  (hould  be  diftill 
fo  low,  as  to  bring  over  any  remarkable  ac 
or  alkaline  Liquor  from  the  Plant ;  for  fear 
mifchievous  eifeds,  or  making  fuch  Watei 
prove  emetic  or  purgative,  contrary  to  the  i 
tention  f. 

3.  That  the  Virtues  of  Ample  Waters  chielj 
depend  upon  their  containing  the  effential  C 
of  the  Plant  f. 

4.  That  there  are  two  Methods  of  perfedii 
Ample  Waters ;  viz,.  Cohobation,  and  Fermei 
cation  ** 

5.  That  all  Tindures,  and  InfuAons,  of  I: 

gredients  whofe  principal  Virtues  depend  upd 
their  lighter,  or  more  fubtile  and  fpirituot 
parts,  {hould  not  be  made  with  Heat,  but 
the  Cold  ff.  1  >  •  >  ,-•) 

<5.  That  if  fuch  Tindures,  or  InfuAons,  t 
required  rich  and  ftrong,  they  are  to  be  mac 
fo,  not  by  fuffering  the  Menftruum  to  rema! 
long  upon  the  Ingredients,  or  by  the  ufe  < 
Heat;  but  by  adding  frelh  Ingredients  fever! 
times  to  the  fame  Liquor ;  infuAng  them  quid 
and  each  time  keeping  out  the  Ingredients  the 
have  once  been  ufed  44. 

7.  That  the  Fire  is^apt  to  exhale,  alter,  c 
confume  the  more  fubtile  and  fpirituous  pari 
of  Vegetables;  and  therefore  unAt  to  be  ufe 
where  thefe  more  delicate  parts  are  required  * 

8.  That  the  BuAnefs  of  InfuAons,  and  Tines 
tures,  may  be  greatly  improved,  by  extradin,' 
the  efficacious,  or  more  fpirituous  parts  of  Ve 
getables,  unaltered  in  their  nature ;  yet  con 

centratec 
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^ntrated,  or  brought  together,  into  a  moderate 
ompafs. 

9.  That  rich  Tinftures  may  be  extracted, 

7ich  Spirit  of  Wine,  from  the  hardeft  refinous 
nd  gummy  Bodies  hitherto  known,  by  means 
f  fixed  Alkali  properly  applied  * 

10.  That  even  aqueous  Solutions  may  be 
lade  of  the  fame  kind  of  Bodies,  by  means  of 
ie  ‘fartarum  tartarinatum ,  or  foluble  Tartar  f. 

11.  That  the  Ways  in  common  ufe  for  the 
laking  of  Syrups,  Electuaries,  compound  Oils, 
nd  Plaifters,  are  improveable  by  the  obfervance 
f  a  few  eafy  Rules 

12.  That,  therefore,  there  are  grounds  to  ' 
xpeCt  fome  improvement  of  the  common  Phar- 
lacy,  upon  the  footing  it  now  ftands  ;  or  by 
arely  perfecting  the  Methods  of  preparing  the 
hop-Medicines  in  ufe,  without  either  retrench- 
ig  their  number,  introducing  new  ones,  or  re- 
ucing  the  Art  to  a  greater  Simplicity. 


*  Exp.  II.  f  ib.  **  Exp.  III.  IV.  V. 
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LECTURE  XVI. 


CONTAINING 


Attempts  for  reducing  Pharmacy  to 
greater  degree  of  Simplicity  and  Efficacy 


The  Sub- 
fett. 


I. 


w 


The  Fate 
of  Medi¬ 
cines. 


E  now  proceed  to  confider  ho 
Pharmacy  may  be  reduced  to  Siirj 
plicity  *  which  in  Arts  appears  t 
include  Perfection. 

The  sim-  2.  The  Simplicity  of  Pharmacy  feems  to  cor 

^Pharmacy  in  Applying  a  few  powerful,  parable,  faf 
"and  agreeable  Medicines,  for  the  Cure  of  Dii 
eafes. 

3.  Thofe  verfed  in  the  Hiftory  of  Phyfic  ot 
ferve  that  Remedies  have  their  Run,  or  Revc 
lutions  of  Fate  and  Fortune ;  many  of  ther 
being  highly  efteemed,  or  magnified,  for  a  fez 
fon,  and  afterwards  to  be  thrown  afide  and  neg 
le&ed. 

4.  Not  to  mention  the  Medicines  celebrate 
by  the  Ancients,  there  are  numbers  of  othei 
which  have  had  their  Revolutions  almoft  withi 
our  own  memory.  The  Elixir  Proprietatis  c 
Paracelfusy  the  Liquid  Laudanum  of  Helmont ,  th 
Sal  volatile  oleofum  of  Sylvius ,  the  Aperitive  Tine 
ture  of  Moebius  *,  the  AntiheBic  of  Poterius ,  th 
Aqua  benedi&a ,  or  Vinum  emeticum ,  of  Rulandu 
the  Bercardic  Powder  of  Sennertus ,  Cerufe  of  An1 
timonv,  and  many  more,  have  been  extrava 

gantl 


*  That  is.  Spirit  of  common  Salt  neutralized  with  Salt  cj 
Tartar,  and  tinged  with  Red  Rofes» 
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;antly  valued  in  their  time ;  but  are  now  funk 
i  the  efteem  of  Phyficians.  And  thus  perhaps 
ur  prefent  Opiates,  our  Salt  of  Vipers,  our 
'earls,  our  Bezoai\  our  Aurum  julminans ,  &c. 
iay  lofe  their  credit  hereafter,  or  give  way  to 
thers  of  no  greater  efficacy. 

5.  If  we  enquire  into  the  Caufe  of  this  Infta -Cavfiof 
lility  in  Pharmacy;  it  does  not  appear  owing^-/r  Fate* 
a  the  Medicines  themfelves,  but  rather  to  the 
nattention,  Levity,  and  Ralhnefs  of  Men  :  In¬ 
dention,  in  not  fufficiently  regarding  and  dif- 
inguiffiing  between  the  kinds  and  differences 

f  Diftempers  and  Conftitutions ;  Levity,  in 
refently  changing  one  Medicine  for  another, 
t  the  expe&ed  effed  is  not  foon  procured  ;  and 
lalhnefs,  in  tiling  fuch  Medicines  as  come  re- 
ommended  by  incompetent  judges,  or  unfair, 
eprefenters. 

6.  If  the  Caufe  were  owing  to  any  changes  in 
he  Medicines  themfelves,  we  could  have  little 
opes  of  redreffing  the  evil ;  but  as  it  is  owing  . 
a  ourfelves,  we  are  hence  encouraged  to  look 

ut  for  a  Remedy. 

7.  The  art  of  forming  a  found  judgment  of  Regulation. 
ihe  fuccefs  and  virtues  of  Medicines,  is  fo  little 
;nown,  that  the  mind  ufually  fluctuates  herein, 

s  being  deftitute  of  a  fecure  foundation  ;  and 
onfequently  is  led  by  rumour,  opinion,  and 
xample,  inftead  of  the  true  light  ariling  from 
areful  obfervation,  and  well  digefted  experience- 
Whence  it  frequently  happens,  that  unlucky 
vents  are  attributed  to  ufeful  Medicines ;  whilft 
uch  events  were  really  owing  to  fome  other 
aufe. 

8.  This  Inattention  is  fucceeded  by  Levity  and 
Valhnefs :  For  when  a ‘Medicine  thus  fails  to 
nfwer  the  expe&ation  conceived  of  it,  *cis  ufual 
orejed  it,  with  contempt,  and  immediately  to 

feize 
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feize,  in  its  ftead,  the  firft  new  one  that  com 
ftrongly  and  vehemently  recommended  ;  whic 
again,  after  trial,  is  frequently  rejected  in  tl 
faitie  manner  as  the  former.  And  thus  the  liv 
of  Phyficians  are  often  fpentin  flying  from  or 
Medicine  to  another,  without  fixing  upon  tho! 
that  are  ftable,  or  fuch  whofe  virtues  are  duJ 
determined  and  afcertaifted. 

9.  This  perverfe  temper,  or  ill  habit  of  tl 
mind,  muft  therefore  be  cured ;  or  elfe  Phyf 
cians  will  continue  to  flu&uate,  and  not  brin 
Pharmacy  to  a  ftate  of  perfe&ion. 

10.  The  way  of  re&ifying  this  ill  habit,  wj 
apprehend,  is  to  acquire  a  competency  of  foun 
and  fundamental  medicinal  knowledge,  by  keep 
ing  fleady  to  the  ufe  of  a  few  Ample  Medicines 
which  are  eafily  prepared,  no  way  hazardou 
and  yet  powerful  in  their  effects :  And  to  fhei 
the  way  of  procuring  a  few  fuch  Medicines,  i 

-  the  defign  of  our  prefent  Ledure^ 

Procedure.  11.  We  judge  that  all  Medicines  are  comma 
dioufly  reducible  to  four  general  Clafies;  viz 
Evacuants,  Alterants ,  Strengtheners ,  and  Quiet ers 
For  as  all  the  Caufes  of  Difeafes  muft  regarc 
either  Quantity ,  Quality ,  or  Motion ,  the  Medi 
cines  adapted  to  thefe  Caufes  will  be  either  Evd. 
cuants ,  Alterants ,  Augment  ers,  or  Appeafers  c 
motion  in  the  Body. 

11.  It  rauft,  however,  be  obfetved,  that  un-j 
der  each  of  thefe  general  tribes  of  Medicine! 
there  are  fome  better  adapted  than  others  to  the 
Difeafes  of  particular  parts.  Thus  it  is  mattei 
of  obfervation,  that  Mercury  particularly  affe&j 
the  falival  Glands,  Cantharides  the  Bladder,! 
C 7c.  all  which  Remedies  are  to  be  colle&ed,  as 
fo  many  particular  Inftances,  under  our  refpec- 
tive  general  Heads  of  Medicines.  And  by  duly 
proceeding  in  this  manner,  it  fliould  feem  that, 


we  might  easily  fix  upon  a  fmall  Collection  o£ 
Remedies,  able,  with  a  proper  Regimen,  to 
Cure  the  ordinary  Difeafes.  _ 

13.  At  leaft,  by  throwing  out  of  our  prefent 
Coile&ion  fuch  as  are  certainly  found  to  be  of 
fmall  efficacy,  or  certainly  dangerous,  we  might 
greatly  retrench  the  prefent  Set  of  Officinals ,  and 
bring  the  more  ferviceable  of  them  within  the 
compafs  of  a  portable  Chefi.  And  with  this  view 
we  (hall  endeavour  to  point  out  fome  of  the 
more  efficacious,,  parable,  fafe,  and  agreeable 
Evacuants,  Alterants,  Strengthened,  and  Qpi- 
eters;  all  along  fixing  a  mark  upon  rhofe  which 
ive  take  to  be  either  unfafe  or  infignificant. 

14*  Our  firft  Experiment  will  (hew  a  Method 
of  procuring  a  fafe  Emetic  ;  the  fecond  will  Ihew 
how  to  prepare  a  fafe  Purgative  ;  the^  third  how 
to  prepare  a  fafe  Perfpirative  ,•  the  fourth  how 
to  prepare  a  fafe  Alterant ;  the  fifth  how  to 
prepare  an  innocent  Strengthener ;  and  the  fixth 
how  to  obtain  a  powerful  Quieter,  or  Anodyne. 

Experiment  I. 

An  eafy  and  fhnple  Method  of  obtaining  a  fafe  and 

gentle  Emetic, 


15.  Two  Drams  of  the  common  white  Ipeca-  An  Em, tic 
cuanha  being  reduced  to  fine  Powder,  and  infu- 

fed  for  two  or  three  days  in  half  a  Pint  of  white 
Lisbon  Wine,  in  the  cold;  if  the  clear  Liquor 
be  decanted,  frelh  Wine  may  be  added  to  the 
remaining  Powder,  fo  as  to  extract  all  the  vir¬ 
tue;  it  will  thus  yield  to  Wine  in  the  cold. 

1 6.  Thislnfufion  of  Ipecacuanha  in  Wine  ap-  Jes 
pears  to  be  the  mod  fafe,  gentle,  and  agreeable 
Emetic  hitherto  known  :  Whence  it  may  in  mol 
cafes  be  properly  fubftit-uted  for  the  Vmum  bene - 

*  v  Y  dittum. 
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diSum,  the  7 art  arum  emeti  cum,  and  all  the  othe 
antimonial  Emetics  ;  which  are  attended  wit 
fome  degree  of  virulency,  and  uncertainty  i; 
their  operation. 

ipecacuan -  17.  1  he  Ipecacuanha  Root,  upon  a  prope; 

baanaiyfea, Analyfis,  by  means  of  Water  and  Spirit  c 
W  ine,  is  found  to  contain  a  diredt  faiine  an< 
relinous  part;  whereof  the  faiine  is  the  larger 
whence  even  an  aqueous  I-nfufion  of  the  Roo* 
will  largely  extract  its  virtues  :  So  that  a  ftroni 
White  Wine  feems  a  Menftruum  well  adapter 
to  the  extradion  both  of  its  faiine  and  refinou 
parts,  on  account  of  the  large  proportion  o 
Water,  and  a  lefs  of  inflammable  Spirit,  that 
it  contains.  Add  to  this,  that  Emetics,  as  we] 
as  Purgatives,  are  found  toad  the  freer,  eafiei 
and  quicker,  when  joined  with  Wine,  or  othe: 
ftrengthening  Spirituous  Vehicle.  However,  af 
ter  both  \\  ater  and  Spirit  of  Wine  have  fuccel 
lively  aded  upon  this  Powder,  it  f  ill  retain 
fome  virtue ;  fo  that  its  power  is  great  eft  whet 
given  in  iubftance:  Whence  our  prefent  Me' 
thod  of  extrading  a  T  indure  from  it  with  Wine 
only  abates  of  its  violence,  and,  in  fome  mean 
lure,  moderates  its  operation;  fo  as  to  fit  it  foi 

weak  Conftitutions,  or  render  it  almoft  univerl 
i ally  fafe. 


w l8‘  Root  may,  therefore,  pafs  for  om 
Chemijlry .  ^K)^e  Simples  which  is  little  or  nothing  im¬ 

proved  by  a  chemical  treatment ;  Nature  fupply 
ing  it  almoft  ready  prepared  to  our  hands,  fo  a 
to  require  no  more  than  drying,  and  redudioi 
to  Powder  ;  at  moft  no  more  than  a  bare  infu 
fion  in  Wine,  to  render  it  a  fafe  Emetic. 

Farther  ip.  Now,  being  once  pdfdfed  of  fuch  ar 
Emetic  as  this,  which  feems  to  include  the  ex¬ 
cellencies  of  all  thole  of  the  fame  tribe  ;  it  i; 
doubtieis  proper  to  practice  the  method  of  Rejec¬ 


tion  i 


! 


tion  upon  the  reft  ;  or  at  leaft  to  examine  whe¬ 
ther  any  of  them  deferve  to  be  retained,  and 
kept  in  the  Shops. 

20.  We  above  obferved**  that  the  common Poifinous 
antimonial  Emetics,  of  which  there  is  a  great 
variety,  are  virulent,  or  in  fome  degree  poifon- 
ous ;  and  therefore  not  to  be  trufted,  when  fafer 
can  be  procured  to  anfwer  the  end.  ’Tis  true, 
fome  Practitioners  have  ventured  to  give  Arjenic 
itfelf,  in  the  quantity  of  a  few  Grains,  as  an 
Emetic  and  thus  it  fometimes  operates  violent¬ 
ly,  after  the  manner  ot  the  emetic  Preparations 
of  Antimony,  which  are  nearly  allied  thereto. 

But  as  we  certainly  know,  by  many  fatal  inftan- 
ces,  that  Arfenic  is  a  virulent  Poifon,  even  in 
afmall  Dofe;  it  may  feem  a  kind  of  madriefs 
to  ufe  it  as  an  Emetic,  when  Ipecacuanha  is  at 
hand.  And  the  fame  is  to  be  underftood,  tho* 
in  a  lefs  degree,  of  the  NLercurius  Vita,  Glafs  of 
Antimony,  Antimony-Cups,  the  perpetual  Pills, 
the  Sulphurs  of  Antimony,  and  indeed  all  other 
draftic  Emetics ;  which  have  a  direct  virulent 
virtue,  and,  if  given  in  too  large  a  Dofe,  pro¬ 
duce  poiionous  effetfts.  And  here  we  do  not 
except  emetic  Tartar  itfelf;  which,  unlefs  pru¬ 
dently  diluted  with  Wine,  or  fome  Coidial  Wa¬ 
ter,  is  apt  to  prove  not  only  uncertain  and  chur- 
hfn  in  its  operation,  but  fometimes  viiulent  oi 
poifonous ;  elpecially  when  exhibited  in  a  dry 
form,  as  in  that  of  Pills,  Powder,  or  Bolus: 
for  all  antimonial,  or  other  metalline  Emetics, 
coming  in  a  dry  form  into  the  Stomach,  feem 
to  lodge  in  its  membranous  Coats,  andftimulate 
and  corrode  them  ;  fo  as  to  occafion  Spafms, 
Convulfions,  &c.  after  the  manner  of  Poifons. 

Y  2  21.  And 
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Regulation.  21.  And  the  Solutions  of  Vitriol,  Verdi- 
greafe,  and  various  Preparations  of  Copper, 
have  been,  and  dill  continue  to  be,  ufed,  as 
Emetics,  and  ufually  operate  quick  ,*  yet  we  can¬ 
not  judge  fuch  Preparations  fafe,  or  any  way  , 
comparable  to  Ipecacuanha  for  fafety.  And 
even  thefe  cupreous  Emetics,  when  given  in  a 
large  Dole,  have  a  corrofive  effect  upon  the 
membranous  parts  of  the  Stomach  ,•  fo  as  to 
prove,  in  a  lcfs  degree,  poifonous.  And  thus, 
if  the  whole  tribe  of  Emetics  were  carefully  ex¬ 
amined,  and  their  ededs  noted,  from  compe¬ 
tent  experience,  we  j'udge  they  would  moft  of 
them  be  found  unfafe,  or  dangerous ,*  and  con- 
fequently  deferve  to  be  banilhed  the  Shops,  as 
Emetics,  whilft  their  place  may  be  fo  well  fiup- 
plied  by  Ipecacuanha.  And  this  method  of  Exa¬ 
mination  and  Rejedion  being  duly  pradifed, 
might,  as  we  apprehend,  thin  our  Shops,  and 
reduce  the  bulk  of  our  Pharmacopoeia’s,  to  the 
great  advantage  of  Pharmacy  and  Medicine. 

Experiment  II. 

An  enfy  Method  of  procuring  a  fafe  and  effectual 

Purgative . 

A  Cathar-  2 1.  if  in  a  Quart  of  Dulwich-  Water  we  dif-  | 
reJre**'  ^°*ve  an  Ounce  of  fine  Manna,  and  half  an 
Ounce  of  black  Tamarinds  ;  then  drain  off  the 
Liquor  clear  ;  we  (hall  obtain  an  agreeable  pur¬ 
ging  Ptifan,  or  cathartic  Liquor,  in  a  Dofe  fuf- 
ficient  for  a  full-grown  perion  of  an  ordinary  i 
conftitution ;  the  whole  being  drank  at  feveral 
draughts,  in  the  fpace  of  about  an  hour  and 
half,  or  two  hours. 

23.  It  appears  to  be  matter  of  obfervation,  ' 
that  the  common  purging  mineral  Waters  operate 

with  i 


Of  Philofophical  Chmijlry . 


with  more  eafe,  gentlenefs,  and  fafety,  than  The  mild 
almoft  any  Cathartics  of  the  Shops ;  and  on\yc'fJ*r*‘f 
require  to  be  concentrated  by  boiling,  or  quick«^*rm’ 
;ned,  in  fome  cafes,  to  prevent  the  trouble  of 
raking  two  or  three  Quarts  for  a  Dofe.  Our  pre¬ 
sent  Experiment,  therefore,  (hews  the  method  of 
quickening  thefe  Waters,  by  the  addition  of 
nnocent  Purgatives  ;  fuch  as  are  Manna,  Tama* 

* inds ,  Epfom-Salt ,  Tart  arum  tartariz,atum ,  Tar* 
arum  vitriolatum ,  &c. 

24.  The  Shops,  and  common  Difpenfatories,^  violent 
tbound  with  purgative  Medicines;  many  of*.0**?*' 
hem  draftic,  or  violent,  and  fome  of  them  vi-  " 

•ulent,  or  almoft  poifonous;  of  which  kinds  we 
eckon  Rofin  of  Jalap ,  Elaterium ,  Scammony ,  Gam- 
'Ogey  Coloquitida ,  Afarum,  &c.  all  which  are  of 
1  cauftic  nature,  when  given  crude  and  alone; 
b  as  to  prove  mortal  in  a  large  Dofe:  Whence 
ve  apprehend  that  the  crude  and  feparate  ufe 
if  ail  fuch  Purgatives  (hould  be  banifhed  ;  efpe- 
ially  as  there  are  numerous  inftances  of  their 
ieleterious  and  poifonous  effects,  and  as  we  are 
bundantly  provided  of  fafer  and  more  gentle 
:inds ;  for  example,  Rhubarb,  Manna ,  Tama* 
inds ,  Caffia ,  Cremor  Tartar ,  Epfom-Salt ;  and 
particularly  the  purging  mineral  Waters .  Or  if 'or  rendered 
he  ufe  of  the  more  violent  purging  Simples  be 
till  retained,  let  them  at  Ieaft  be  boiled  in  Wa- 
er ;  which  is  a  certain  way  of  rendering  them 
nilder,  and  difcharging  a  great  part  of  their 
nalignity.  And  for  the  purgative  Rofins,  par- 
icularly  thofe  of  Jalap  and  Scammony,  wo 
vould  recommend  them  to  be  ground  fine,  and 
>eat  into  a  Pafte,  with  twice  or  thrice  their 
juantity  of  blanched  Almonds;  which,  by  their 
lily  matter,  diftolve  the  Texture  of  thefe  Ro- 
ins,  and. render  them  more  fafe  and  innocent  4. 

X  3  25,  But 

?  See  below  Exp,  III, 
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25.  But  we  do  not  apprehend  that  the  Art  of 
Medicine  has  any  occafion  for.  thofe  violent  Pur¬ 
gatives,  Certainly  violent  Purgatives  are  feldom 
proper,  and  generally  prejudicial.  If  the  ftrongei 
be  ever  required,  we  would,  inftead  of  the  for¬ 
mer  virulent  kind,  recommend  the  fimple  Pow¬ 
der  of  Jalap-Root ;  which  is  found  to  operate 
much  more  mildly,  and  with  greater  certaintj. 
and  effeft,  than  its  Rofin,  Tincture,  or  othei 
chemical  Preparations  of  the  Root ;  which  h 
alfo  the  cafe  of  Mechoacan  and  Rhubarb. 

2 6.  We  defire  it  may  be  remembered,  that 
the  deleterious  or  poifonous  nature  of  the  vio¬ 
lent  Purgatives  above  mentioned  is  much  greater 
in  the  Body  than  that  of  the  poifonous  Emetics 
doubtlefs  becaufe  fome  part  of  thefe  Emetics  i: 
foon  thrown  up  again  by  the  Stomach;  wherea.' 
the  Purgatives  defcend  to  the  Inteftines,  anc 
mix  with  the  Juices  of  the  Body  :  Whence  w( 
have  a  ftronger  reafon  for  rejecting  the  ufe  o: 
thefe  virulent  Purgatives,  than  the  ufe  of  th< 
virulent  Emetics. 

'Regulation.  27.  And  thus  we  conceive  the  matter  of  Pur¬ 
gatives  may  be  reduced  to  a  tolerable  degree  o 
Simplicity ;  yet  fo  as  to  leave  variety  enough  fo: 
fuiting  the  different  Difeafes  and  Conftitution 
where  Purging  is  required.  The  nature  of  oui 
Defign  will  only  permit  us  to  indicate,  as  we  gq 
along,  the  Heads  of  this  general  Enquiry  int< 
the  means  of  reducing  Pharmacy  to  an  eleganj 
and  ufeful  Simplicity ;  the  Introduction  whereo  ! 
is  not  to  be  expected  from  private  hands. 

•  '  ^  v  1  * 
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E  'XPF.  ra  M  E  N  T  III. 

A  facile  and  Jimple  Met  had  of  preparing  a  fafe  and 

ejfeilual  Sudorific. 

28.  If  an  Ounce  of  refined  Camphire  be  bear,  A  suJori- 
and  ground,  in  a  Marble  Mortar,  with  two  fie  J>rePa'‘ 
Ounces  of  blanched  Almonds;  the  Camphire™* 
will  be  thus  fubtilly  divided,  and  brought  into 
an  uniform  Mafs,  fit  for  the  forming  of  Pills, 

Bolufes,  £ 7c.  fo  as  to  be  commodioufly  taken 
in  the  way  of  a  Sudorific,  Difcutient,  or  Per- 
fpirative  Remedy  ;  the  Dofe  whereof  may  be 
alfigned  betwixt  the  limits  of  three  Grains  and 
forty,  or  two  Scruples. 

25?.  Sudorific,  Perfpirative,  and  Alexiphar-^7/^* 
mic  Medicines,  make  a  large  part  of  the  com¬ 
mon  Difpenfatories  :  We  judge  that  their  places 
may  be  advantageoufly  fupplied  by  a  few  power¬ 
ful  ones  of  approved  virtues;  among  which  we 
efteem  this  of  Camphire  as  a  principal  one,  or 
at  lead  fuperior  to  Gafcoigns  Powder,  Lapis  Con - 
trayervrct  Bez,oar ,  &c.  whole  virtues  at  bed:  ap¬ 
pear  to  be  final! . 

30.  We  are  fenfible  that  the  virtues  of  Cam¬ 
phire  are  not  univerfally  agreed  to  by  Phyficians; 
fome  efteeming  it  hot,  and  others  cold  ;  fome  oi 
great,  and  others  of  little  efficacy :  But  the  cafe 
is  not  to  be  decided  by  authorities,  but  expe¬ 
rience  ;  which  feems  to  declare-,  that  Camphire 
is  one  of  the  moft  powerful,  moft  immediate, 
and  moft  innocent  Perlpiratives,  Sudorifics,  and 
Alexipharmics  hitherto  known :  For  a  large  Dofe 
of  it,  fuppofe  a  Scruple,  or  more,  tho  given, 
diffolved  in  Spirit  of  Wine,  to  a  healthy  Perfon, 
does  not  increafe  the  Pulfe,  or  excite  a  preter¬ 
natural  heat;  but  rather  caufes  a  remarkable 

Y  4  coolnefs 
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Hifiory  of 
Drugs, 


Farther 

Ufes. 


coolnefs  and  compolure,  with  a  gentle  Sweating,; 
or  increafe  of  Perforation.  So  little  have  the 
virtues  of  this  Medicine  been  underftood ;  or 
fo  little  can  the  virtues  of  Medicines  be  dedu¬ 
ced  from  their  apparent  properties,  or  reafoning 
a  priori ! 

31.  The  natural  and  medicinal  Hiftory  of  this 
Drug  well  deferves  to  be  traced  :  It  appears  t<* 
be  an  eflential  Oil,  of  peculiar  properties ,*  thof 
fome  would  have  it  a  Rofin,  and  others  a  Gum. 
Certainly  it  ftands  alone,  as  a  thing  fui  generis ; 
or  a  body  wherein  the  nature  of  Rofins,  Gums, 
and  eifential  Oils,  all  meet  in  fome  degree.  It 
is  perhaps  one  of  the  mod  difcutient  and  fubtile 
Remedies  hitherto  difcovered  :  Whence  it  proves 
highly  anodyne,  perlpirative,  and  prefervatory. 
And  we  judge,  from  certain  obfervations  and 
experiments,  that  if  the  full  virtues  of  this  Con¬ 
crete,  both  internal  and  external,  were  fuffi- 
ciently  known,  it  might  fupply  the  place  of  nu-j 
merous  other  Drugs  and  Preparations,  to  the 
cafe  and  advantage  of  Pharmacy. 

32.  In  particular,  we  would  recommend  this 

Medicine,  to  be  ufed  inftead  of  the  common  fu- 
doriflc  Deceptions  of  the  Woods,  in  cafes  both 
of  the  recent  and  inveterate  Lues  Venerea  ;  It 
may  alfo  be  advantageoufly  mixed  aiong  with 
the  Balfams,  or  fine  Turpentines,  commonly 
ufed  at  the  clofe  of  that  Diftemper.  In  (hort, 
we  recommend  it  in  all  inflammatory,  putrid, 
peflilential,  and  even  maniacal,  Difeafes.  And  ! 
whoever  has  the  fecret  of  prudently  joining  this 
Ample  Medicine  along  with  Nitre,  may,  as  we 
apprehend,  perform  Cures  fcarce  to  be  expe&ed 
from  other  Medicines  frequently  ufed  for  the 
fame  purpofes.  j 

Ex  PERI-  j 

/  ,  1  *  : 
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Experiment  IV. 

in  eflfy  and  fimple  Method  of  procuring  a  fafe  and 

powerful  Alterant. 

33.  If  an  Ounce  of  well  purified  Nitre,  An  Alter- 
ind  two  Scruples  of  Cochineal  in  Powder,  btaMfrom 
joiled  in  five  or  fix  Ounces  of  Water  ,*  and  theNim?? 
jolution  be  filtred,  and  afterwards  evaporated 

0  drinefs,  keeping  the  matter  flirring  as  it 
hickens;  a  fine  red  or  purple  Powder  will  be 
eft  behind  ;  that  is,  the  Nitre  will  be  thus  dif- 
;uifed,  and  reduced  to  a  form  fit  for  taking  in 
he  way  of  Bolus,  Powder,  Solution,  with  any 
:onvenient  vehicle. 

34.  Nitre  thus  prepared,  in  order  to  conceals 
b  common  a  thing,  we  judge  to  be  an  extremely 
afe  and  ufeful  Alterant,  capable  of  produ- 
:ing  confiderable  effeds  in  the  Body,  without 
aufing  any  difturbance,  or  fenfible  evacua- 
ion,  unlels  in  the  way  of  a  Diuretic;  in  which 
efped  it  operates  as  an  Evacuant. 

35.  It  is  remarkable  of  Nitre,  that  it  may  .virtues. 
vith  fafety,  be  injeded  into  the  Blood.  Mai- 

> ighi  injeded  fix  Ounces  of  its  Solution  into  the 
ugular  Vein  of  a  Dog,  without  oblervjng  any 
)ther  efled  than  its  proving  diuretic.  It  is  fat¬ 
her  obfervable  of  it,  that  it  heightens  the  florid 
:olour  of  extravafated  Blood,  and  excellently 
)referves  it  from  putrefadion ;  yet  does  not  li¬ 
quify  frefh  and  warm  Blood,  as  has  been  ima¬ 
gined  ;  but  fomewhat  thickens  it,  almofl:  in  the 
manner  of  a  Mucilage:  Which  may  give  us  the 
phyfical  reafon  of  many  of  its  effeds  in  the  Body ; 
is  particularly  its  allaying  Inflammations  and 
Fevers,  its  flopping  Hemorrhages,  curing  the 
Spitting  of  Blood,  &c» 
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3 <?;  If  the  medicinal  virtues  of  this  fimple 
Medicine  were  to  be  enumerated,  as  they  ftand 
confirmed  by  competent  experience,  perhaps 
they  would  prove  more  numerous  than  thofe  oj 
almoft  any  Medicine  hitherto  known.  It  has 
been  found  ferviceable  in  the  Stone,  and  Stop-, 
pages  of  Urine;  in  Deliriums,  in  malignant 
Fevers,  in  Diarrhoeas  attending  the  confluent 
Small  Pox,  fo  as  to  prove  a  kind  of  general* 
Remedy.  And  as  all  thefe  excellencies  of  the 
Medicine  are  joined  with  thatdefirable  property 
of  being  innocent,  or  fcarce  any  way  prejudicial 
to  the  Body;  it  may  feem  ftrangethat  it  fliould 
be  fo  little  ufed,  or  that  Medicines  no  way  com¬ 
parable  to  it  (hould  be  preferred  before  it. 

Whence  dif-  3  7.  Poflibly  the  mixing  of  Nitre  with  other; 
ejleemed.  Medicines  may  have  occafioned  its  virtues  to  be 
lefs  known,  or  obferved :  Perhaps  that  humour 
of  changing  Medicines,  almoft  every  day,  may 
not  have  given  it  the  opportunity  of  (hewing  it- 
felf ;  but  chiefly  that  ftrange  method  of  jum¬ 
bling  many  Simples  together  in  one  Medicine, 
feems  to  have  prevented  the  due  noting  of  the 
effeds  of  this  and  other  Ample  Remedies.  We, 
therefore,  wifli  that  the  Medicinal  Hiflory  of  Nitre 
were  drawn  up,  with  care  and  judgment  ;  as 
being  perfuaded,  that  both  Pharmacy  and  Me¬ 
dicine  might  hence  be  reduced  much  nearer  to 
(iimplicity  and  perfedion  than  they  are  at  pre- 
fent. 

Experiment  V. 

An  artificial  Method  of  preparing  a  powerful  and 

innocent  Strengthened, 

38.  We  put  half  a  Pound  of  the  beft  Peruvian 
Bark,  reduced  to  fine  Powder,  into  a  proper 
Glafs,  and  poured  upon  it  two  Quarts  of  Spirit 

of  1 


z  0 


:  Wine;  themfiraking  them  well  together,  fet An ejfential 
lem  to  dirreft  in  a  Sand- heat  for  two  or  three 
ays,  till  the-  Spirit  of  Wine  appeared  of  a  Je 
eep  red  Colour,  inclining  to  purple.  We 
ow  drained  the  Tincture  through  a  dole 
inen,  and  committed  the  Faeces  ,  at  lad,  to  the 
refs.  Then  returning  the  Preflings,  or  re- 
laining  Powder,  into  the  fame  Glafs,  we  pour- 
d  thereto  two  Quarts  of  drong  White  Wine, 
nd  again  fet  the  Matter  to  diged  for  two  or 
ireedays  ;  then  drained  as  before.  After  this 
e  put  the  two  Liquors  into  a  Glafs  Body,  and 
idilled  off  a  large  part  of  the  Spirit  of  Wine j 
ien  evaporating  the  remainder  in  a  glazed  Vei- 
d,  with  care  to  keep  the  matter  dirring,  and 
/aftring  down,  with  fome  of  the  Spirit  of  Wine, 
he  refinous  parts  that  adhered  to  the  fides  of 
he  Vefiel.  When  the  matter  began  to  grow 
hick,  we  added  to  it  three  Ounces  of  the  Syrup 
f  Orange-Peel ;  and  thus  brought  the  whole  to 
he  confidence  of  an  Extract 

39.  This  method  of  extrading  the  virtues  ofto  Htfory. 
he  Bark  is  the  invention  of  M.  Char  as  *  who  ex¬ 
perienced  its  fuccefs  in  a  large  pradice  for  fifteen 

?ears ;  wherein  he  never  found  it  fail  him,  for 
he  cure  of  all  forts  of  Intermittents.  We  have 
mrfelves  alfo  had  a  competent  experience  of  its 
iiccefs ;  and  found  it  anfwer  better  than  any 
rther  preparation  of  the  Bark  we  had  feen  : 

Whence  we  judge  it  the  bed  manner  hitherto 
known  of  preparing  an  Extrad  from  the  Bark, 
fo  as  to  render  it  more  innocent  and  effedual. 

40.  The  Procefs  was  formed  upon  this  fuppo- Rtffawfc. 
fition,  That  the  Bark  contained  a  Rofin  and  a 

Salt  for  its  principal  component  parts;  to  the 
extradion  whereof  the  two  Mendruums  are  well 
adapted.  And,  in  cffed,  we  find  that  Spirit  of 

Wine  does  extrad  a  kind  of  Rofin  from  the 

Bark; 
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Bark ;  and  Wine  fuch  a  part  as  renders  it  able 
to  cure  fome  kinds  of  Intermittents  in  certain 
Conftitutions :  Whence  thefe  two  Menflruums, 
doubtlefs,  take  up  the  more  medicinal  parts  oi 
this  fubftance,  leaving  its  more  woody  or  chaffy; 
parts  behind ;  which  probably  occafions  that 
ifoppage  and  troublefome  weight  at  the  Stomach 
we  often  hear  complained  of  after  taking  largej 
quantities  of  the  Bark  in  fubftance. 

41*  two  finer  and  more  medicinal  parts 
of  the  Bark  being  thus  extracted,  they  are  com- 
modioufly  joined  together  again  by  the  interpo¬ 
sition  of  the  Sugar  contained  in  the  Syrup ;  fo 
as  to  form  an  elegant  whole,  that  may  be  aro¬ 
matized  at  pleafure  with  the  effential  Oil  of 
Mint,  Cinnamon,  or  Cloves. 

! Xfgmen,  42.  JTheDofe,  and  Method  of  exhibiting  this 

Preparation  of  the  Bark,  are  the  fame  as  the 
common  ;  and  though  a  much  larger  Dofe  fhould 
be  given,  it  has  not  been  found  to  produce  any 
ill  effect.  The  ufe  of  this  Medicine  is  alfo  at¬ 
tended  with  a  quicker  recovery  of  the  natural 
complexion,  vigour,  and  frefhn efs,  than  the 
ufe  of  the  crude  Bar h  And  as  this  Medicine 
appears  to  be  thus  rendered  fo  powerful  and 
innocent,  perhaps  it  may  be  proper  to  try  it 
alfo  in  fome  other  weakening  Diftempers  befides 
Intermitting  Fevers. 

Elmauhz-  .There  are  many  other  powerful  and  in- 

nocent  Strengthened,  befides  this  Preparation 
of  the  Bark;  among  the  principal  whereof  come 
the  capital  Aromatics,  Cinnamon,  Cloves,  Nut¬ 
meg  ;  or  rather  their  effential  Oils ;  which  being 
made  into  FJ&oJaichamms ,  afford  as  potent  Cor¬ 
dial  Medicines,  in  a  commodious  form,  as  can 
well  be  expected.  But  if  more  compounded 
Medicines  are  required,  we  would  recommend  ' 
the  ufe  of  a  compound  Risgojacdiamm^  confiding 


f  a  few  feledf  aromatic  Oils,  and  the  richeft 
Jums  and  Balfams,  as  one  general  Cordial,  or 
propound  Strengthener.  And  fuch  a  Medicine 
light  be  eafily  contrived,  that  fhould  collect 
ito  itfelf,  or  concentrate,  the  Cordial  Virtues 
ifperfed  in  feveral  capital  Ingredients.  Thus 
>r  example ;  Camphire,  Balfam  Peru ,  Balm  of 
'Heady  the  effential  Oils  of  Cinnamon,  Lignum 
loes ,  Myrrh,  Ci 7c.  are  all  homogeneous  ,*  and 
pable  of  being  united  either  alone,  or  with 
oiri  c  of  Wine,  or  Sugar ;  fo  as  to  be  given 
ith  all  defirable  advantages  and  convenience. 

f*  /  Utt  fofrjri  jLtm  .  ^ -  y  J 

Experiment  VI. 

4  ready  Method  of  procuring  a  fafe  Quieter ,  or 

Anodyne. 

44.  We  took  half  an  Ounce  of  Opium,  and  opium pre- 
flolved  it  with"  a  gentle  heat  five  or  fix  times 

its  own  quantity  of  fair  Water  then  draining 
e  folution,  and  exhaling  away  the  iuperfiuous 
oifture,  in  a  temperate  Sand-heat,  we  reduced 
e  Matter  to  a  dry  Subdance ;  which  being 
'ound  in  a  Glafs  Mortar,  with  twice  its  own 
fight  of  hard  Loaf-Sugar,  feems  to  afford  us 
le  of  the  bed  or  milded  Preparations  of  Opium ; 
id  may  be  given  from  one  Grain  to  three  or 
ur  for  a  Dofe. 

45.  By  dilfolving  the  Opium  in  Water,  we Ufes. 
it  rid  of  its  more  grofs  and  refinous  parts ; 
lich  are  found  much  more  pernicious  than  the 

ft :  And  by  dividing  its  parts  afterwards, 
ith  Sugar,  we  render  the  Medicine  more  uni¬ 
nn,  refoluble,  and  mifcible  with  the  animal 
uids ;  and  can  thus  the  better  adjud  its  Dole.  / 
it  dill  this  Medicine  is  not  without  fome  per- 
cious  property,-  nor  does  there  feem  any  way 

known 
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known  to  render  the  ufe  of  Opium  perfect; 
fafe  and  innocent  in  all  Conftitutions :  For  if 
large  Dole  of  it  be  given,  it  is  apt  to  diftui 
or  cloud  the  Head,  caufe  a  Vertigo,  Deliriur 
or  ConvuUions ;  in  particular,  it  proves  preji 
dicial  to  the  Stomach  and  Inteftines,  which 
is  apt  to  inflame  and  fphacelate ;  thus  adin 
in  fome  degrees,  as  a  Poifon :  Whence  a  betti 
method  of  correcting  it  (hould  be  endeavoim 
after,  or  a  more  innocent  Remedy  be  ufed 
its  ftead.  A  mixture  of  Nitre  and  Camphir 
we  apprehend,  may  fuppiy  its  place  on  mar 
occafions,  without  any  fear  of  danger  or  incoi 
venience. 

Regulation  Thus  we  have  endeavoured  to  give  a 

^  pfhar'  inftance  of  a  Ample  and  fafe  Preparation  in  eat 
of  the  four  general  Tribes  under  which  we  coij 
ceive  all  Medicines  may  be  commodioufly  ran 
ged  ;  viz,.  Evacuants,  Alterants,  Strengthener 
and  Quieters.  If  the  Method  we  have  here  ot 
ferved  were  purfued  to  its  due  length,  it  migh 
doubtlefs,  terminate  in  the  certain  difcovery  ( 
a  few  Ample,  elegant,  innocent,  and  powerfi 
Remedies;  at  leaft  it  would  enable  us  to  thro 
out,  as  dangerous,  noxious,  or  poifonous, 
large  part  of  our  prefent  Materia  medica ,  an 
pharmaceutical  Preparation  ;  and  a  conAderab! 
part  thereof,  as  almoft  ufelefs,  or  infigniAcand 
Whence  fome  tolerable  degree  of  perfection  j 
Pharmacy  might  be  obtained. 

47.  Thus  all  the  Medicines  that  have  Lea 
in  their  compofition  are  fcarce  to  be  trufted  fc 
internal  ufe.  We  have  various  inftances  of  th 
poifonous  nature  of  this  Metal ;  as  particular! 
among  the  Workmen  at  the  White- Lead  Houle, 
the  Colourmen,  or  Grinders  of  Ccrufe,  an 
thofe  who  any  way  work  in  Lead.  And  it  wer 

fufficient  to  banifli  the  frequent  internal  ufe  c 
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!! acchayum  Saturni,  the  'Tinclura  antiphthifica ,  &c. 
o  read,  in  the  Mifcellanea  cwioja  how  many 
den  were  poifoned  by  drinking  of  acid  Wine 
endered  fweec  with  Litharge, 

48.  But  Metals  do  not  ad  in  the  Body,  till 
hey  are  once  difiolvcd  :  Whence  large  quanti¬ 
les  of  crude  Mercury,  being  fwallowed,  prove 
armlefs,  through  the  want  of  a  Menilruum  in 
le  Stomach,  (Dc,  to  dilfolve  it.  But  when  crude 
Mercury  is  diffolved  by  its  proper  Menftruum, 
s  in  the  Preparation  of  Mercury-Sublimate, 
'e  fee  it  becomes  one  of  the  ftrongeft  of  Poi- 
>ns.  Lead,  Iron,  and  Copper,  being  much 
lore  eafily  diffolved  than  Quickfilver,  are  fel- 
om  taken  without  fome  remarkable  effed  ; 
hich  muft  neceffarily  prove  the  greater,  the 
lore  of  an  acid,  or,  in  the  cafe  of  Copper, 
/en  alkaline  humour,  is  lodged  in  the  Stomach, 
r  Inteftines :  Whence  we  derive  a  phyfical  rea- 
>n  why  thefe  Metals  often  produce  different 
feds  in  different  conftitutions.  The  internal 
fe  of  the  Cryflals  of  Silver ,  though  fometimes 
iccefsfully  given  in  dropfical  cafes,  fhould 
irdly  be  trufted,  on  account  of  their  corrofive 
crimony  ;  which  has  fometimes  occafioned 
oody  Stools,  and  extreme  weaknefs.  The 
immon  TindureS  of  Copper,  and  Solutions  of 
ue  Vitriol,  can  fcarce  be  taken  internally  with 
fety ;  as  being  not  only  emetic,  but  in  fome 
?gree  corrofive  and  poifonous.  Even  the  Au¬ 
nt  julminans ,  though  highly  efteemed  by  fome 
;  an  internal  Medicine,  cannot  be  fafely  given, 
ilefs  it  has  been  firft  well  wafhed  from  its 
tits,  and  does  not  meet  with  a  fuitable  acid 
ivent  in  the  Stomach :  For  in  both  thefe  cafes 
may  have  dire  effects  ;  of  which  there  have 

been 
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been  remarkable  inftances.  Iron  and  Tin  ha' 
not  been  found  fo  pernicious  to  the  Body,  bi 
rather  beneficial ;  efpecially  Iron,  when  pri 
dently  prepared  and  ufed.  Indeed,  of  all  t! 
Metals,  Iron  feems  to  be  the  moft  innocent,  ar 
fufficiently  powerful,  tho*  diffolved  in  fo  weak 
Menftruum  as  Wine.  And  as  this  is  the  refu 
of  our  method  of  Reje&ion,  applied  to  Mets 
in  metalline  Preparations  ;  fo  we  apprehend  th 
if  the  fame  method  were  applied  to  the  whc 
Materia  medica ,  there  would  thence  refult  tl 
difcovery  of  fuch  fafe  and  powerful  Medicin 
for  the  Cure  of  all  ordinary  Difeafes:  When 
we  would  recommend  this  kind  of  procedure 
thofe  who  regard  the  improvement  of  Pharma 
and  Phyfic. 

AXIOMS  and  CANONS. 

1.  We  learn  from  the  preceding  Enquii 
That  certain  Simples  are  naturally  better  pi 
pared  for  medicinal  ufe,  than  by  the  comm 
chemical  treatment  ,*  fuch  in  particular  are  Ip 
cacuanha,  Jalap,  Rhubarb,  Mechoacan,  i l 
Tables,  or  Catalogues,  of  which  kind  of  Simp 
ought  to  be  formed,  in  order  to  abridge  ai 
perfect  Pharmacy*. 

2.  That  moll  of  the  Emetics,  in  comrrr 
ufe,  efpecially  the  antimonial  kind,  arevirulei 
and  fomewhat  poifonous,  compared  to  th 
milder  one  of  Ipecacuanha  f . 

3.  That  many  of  the  common  violent  Purg 
tives  are  of  an  actually  poifonous  nature ;  a 
therefore  to  be  artificially  corre&ed,  or  e 
more  innocent  kinds  to  be  ufed  in  their  ftea< 
particularly  the  purging  mineral  Waters ,  Mam 
Rhubarb,  &c. 

4.  Th 
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4.  That  the  more  violent,  and  poifonous, 
Purgatives,  fuch  as  Elaterium,  Coloquintida, 
Scammony*  Hellebore,  0“ c.  may  have  their  poi¬ 
fonous  quality  mitigated,  or  taken  away,  by 
boiling  in  Water  and  other  Expedients 

5.  That  the  effe&s  of  the  poifonous  Purgatives 
are  proportionally  greater  in  the  Body  than  the 
effects  of  the  poifonous  Emetics  f. 

6.  That  the  two  principal  Tribes  of  Evacu- 
ants,  viz,.  Purgatives  and  Emetics,  are  reducible 
to  a  few  Ample  and  eafy  Preparations  $. 

7.  That  Camphire  has  confiderable  virtues, 
as  a  Perfpirative,  Sudorific,  and  Refolver;  be¬ 
ing  capable  of  uniting  with  oily  Subftances,  and 
bearing  a  relation  to  effential  Oils,  Rofins, 
Gums,  and  Balfams**. 

8.  That  purified  Nitre  has  many  medicinal 
virtues  ;  fo  as  advantageoufly  to  fupply  the  place 
of  numerous  other  Medicines  ff. 

9.  That  this  purified  Nitre  has  a  great  power 
of  preferving  the  Blood  uncorrupted,  frefli,  and 
florid#. 

10.  That  many  of  the  medicinal  virtues  or 
Nitre  do  not  depend  upon  its  liquifying,  but 
rather  upon  its  jellying*  the  Blood  Kt* 

11.  That  the  Perfe&ion  of  Phyfic  and  Phar¬ 
macy  may  have  a  confiderable  dependence  upon 
the  medicinal  Hiftory  of  Nitre  f*. 

12.  That  the  Peruvian  Bark  may  be  rendeied 
more  innocent  and  effectual  than  when  given  in 
Subftance,  for  the  Cure  of  Intermittents,  &c. 
by  means  of  a  proper  treatment,  or  by  extract¬ 
ing  and  uniting  its  faline  and  refinous  pans 
with  a  fuitable  intermediate  Subftance  . 

13.  That  this  Bark  appears  to  contain  thiee 
Very  different  parts  in  a  loofe  Textuie,  viz,,  a, 
roftn,  a  fait,  and  a  woody  Subftance  f. 

2  13-  J  ha5 
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14.  That  poffibly  the  refinous  and  faline  Ex 
tract  of  the  Bark  may  be  ierviceable  in  curini 
more  Difeafes  befides  Intermitting  Fevers ;  an< 
that  probably  the  frequent  failure  of  the  com 
mon  Infufions  and  Extracts  of  this  Drug  ar 
owing  to  their  containing  much  of  its  refinou 
part  without  the  faline  one,  or  the  faline  par 
without  much  of  the  refinous;  and  not  a  du 
mixture  and  full  proportion  of  the  two,  as  the 
naturally  abound  in  the  Bark  itfelf :  Whenc 
the  Subftance  has  been  generally  found  mor 
efife&ual  than  any  of  thoie  imperfed  Extrad 
Tin&ures,  or  Infufions  f. 

15.  That  powerful  Strengthened,  or  Cordi 
als,  are  obtainable  from  a  mixture  of  the  riche 
Balfams,  and  eflential  vegetable  Oils  i. 

id.  That  Opium  may  be  fo  prepared  as  t 
become  more  innocent  than  in  the  common  me 
thods  of  treating  it**. 

17.  That  a  lefs  noxious  Quieter  is  wante 
than  Opium ;  and  may,  in  fame  meafure,  b 
fupplied  by  Nitre  and  Camphire  ff. 

18.  That  no  Preparation  of  Lead  can  be  Ion 
or  freely  ufed  internally,  without  confiderab. 
hazard  44. 

1 9.  That  the  common  Solutions  and  Prepan 
tions  of  Copper,  Silver,  Gold,  and  Mercur 
are  hardly  proper  for  internal  ufe ;  nor  eve 
Tin  and  Iron,  unlefs  prudently  prepared  wit 
gentle  Menftruums,  and  cautioufly  given *  *f. 

20.  That  there  are  rational  grounds  to  expe< 

fome  confiderable  Improvements  in  the  prefet 
State  of  Pharmacy  and  Medicine,  by  a  due  Er 
quiry,  and  a  proper  ufe  of  the  means  condueh 
to  this  end  f*  •  I 

f  Exp,  V.  4  ib.  **  Exp.  VI.  ff  ib.  ff  if 
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LECTURE  XVII. 

containing 

MineRologt;  or  the  Art  of  Mining ; 

With  the  previous  0 per  at  mis  to  Metal¬ 
lurgy  ;  viz.  Roafting. ,  Stampings  Wajb- 
ingy  and  the  Fhifinefs  of  Fluxes . 

i.  1IT  "T  E  are  now  entering  upon  a  large,  ^  Su^ 
% /\/  and  extremely  ufeful,  Branch  oVe^‘ 

W  t  Chemiftry ;  the  Bufinefs  of  Mine- 
rology  and  Metallurgy. 

2.  By  Minerolcgy  we  underftand  that  previous Miner  o  logy, 
part  of  Metallurgy,  which  teaches  the  ways  ofw^* 
finding,  judging,  and  digging  of  Mines ;  with 

the  ufes  of  Salts  and  Earths  for  the  making  of 
.Fluxes,  in  order  to  the  affaying  and  fmelting  of 
Ores,  for  their  Metals. 

3.  By  Metallurgy  we  underftand  the  perform- Metaliur- 
ance  of  thole  feveral  Operations  required  to  fe-^’ 
parate  Metals  from  their  Ores,  for  the  ufes  of 

Life.  And  according  to  this  diftin&ion  we  (hall 
bellow  one  Ledture  upon  Minerolcgy ,  and  another 
Upon  Metallurgy ,  in  the  fenfe  we  have  here  ex¬ 
plained  them. 

4.  Minerolcgy  is  an  Art  that  requires  a  confl -Reqw‘es 
derable  compafs  of  knowledge,  before  it  can  be*°^f'ero 
pradlifed  to  advantage  :  For  as  this  Art  includes 

the  difcovery,  finking,  and  working  of  Mines  ,* 
it  requires  a  competent  skill  in  the  nature,  efflu¬ 
via,  and  effects  of  mineral  matters,  whether 
Earths,  Saks,  Sulphurs,  Stones,  Ores,  Eitu- 
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mens,  Gems,  or  Metals.  It  likewise  requires  a 
knowledge  of  .the  internal  ftrudure  of  the  Earth, 
and  i  s  various  Strata ;  with  a  competent  skill  in 
fubterraneous  Architecture,  Menfuration,  Hy¬ 
draulics,  Levelling,  and  Mechanics ;  without 
which  we  can  never  judge  what  Mountain, 
Plain,  or  Valley,  is  proper  to  be  dug;  in  what 
manner  to  dig  it;  how  to  difcharge  the  Wateri 
that  may  flow  in  upon  the  Works  ;  how  the 
Beds  of  Ore  and  Stone  will  dip,  or  run  ;  how 
the  various  kinds  of  Earths,  Marble,  and  other 
mineral  or  metallic  Matters,  are  to  be  cut 
thi  ough,  or  broken  ;  or  how  the  general  Procefs 
of  Mining  fhould  be  conduded,  in  order  to 
procure,  with  the  leaft  expence,  or  bring  to 
open  day,  the  principal  Matter  or  Ore  re¬ 
quired. 

Qualifier-  5.  And  even  when  all  thefe  difficulties  are 

Uon-  conquered,  no  more  than  half  the  work  is  effed- 

Metadijt.  rjie  encj  can  ^.jj]  j-jg  never  obtained, 

without  a  tolerably  exact  knowledge  of  feveral 
chemical  Operations;  viz,.  Trituration,  Torre- 
fadion,  Lotion,  Calcination,  Cementation,  Fu- 
flon,  Amalgamation,  Vitrification,  Sublimation* 
Diftillation,  and  the  like:  Whence  it  might  be1 
laid  down  as  a  Rule,  That  every  direding  Me- 
tallift  fhould  not  only  be  tolerably  verfed  in  the 
feveral  parts  of  Natural  Philofophy,  but  parti¬ 
cularly  be  well  acquainted  with  Chemijhy . 

<5.  And  perhaps  it  may  not  be  improper  to 
intimate,  that  many  metallurgical  attempts  have, 
mifearried,  merely  for  want  of  a  competent  skill 
to  conduct  them.  The  under  workmen  in  this 
way  are  generally  a  head-ftrong,  ignorant  peo¬ 
ple,  that  cannot  be  managed  without  the  ule  of 
fome  good  political  Rules,  and  a  knowledge 
much  fuperior  to  their  own.  Yet  how  little 
foever  the  Art  of  Minerology  may  have  beem 
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ainderftood,  Hiftory  affords  us  numerous  exam-2^*  Succe/f 
pies  of  plentiful  fortunes  and  immenfe  treafures^Mw”^‘ 
railed  from  Mines,  as  well  by  private  perfons, 
as  particular  States  and  Kingdoms.  But  the 
vulgar,  and  even  Philofophers  unverOd  in 
Trade,  generally  efteem  the  bufinefs  of  Mining 
precarious,  uncertain,  and  unprofperous ;  efpe- 
cially  when  compared  with  Agriculture,  or  other 
Arts,  exercifed  more  in  the  open  day. 

7.  The  truth  is;  Mines  are  liable  to  many2^  Profo 
contingencies;  being  fometimes  poor,  fome- Mineh 
times  foon  exhauftible,  fometimes  fubjed  to 
be  drowned,  efpecially  when  deep,  and  fome¬ 
times  hard  to  trace.  Yet  there  are  many 
inftances  of  Mines  proving  highly  advanta¬ 
geous  for  hundreds  of  years:  The  Mines  of 
Potofi  are,  to  this  day,  worked  with  nearly  the 
fame  fuccefs  at  firft:  The  Gold  Mines  of  Crem- 
nitz,  have  been  worked  almoft  thefe  thoufand 
years;  and  our  Cornifh  Tin-Mines  are  extreme¬ 
ly  ancient.  In  general,  the  profit  of  Mines, 
compared  with  that  of  Agriculture,  is  immenfe- 
ly  greater  in  the  fame  time,  lb  as  to  compenfate 
largely  for  their  want  of  certainty.  Even  Lead- 
Mines  generally  yield  twice  or  thrice  the  re¬ 
turns  of  the  richeft  Soils,  improved  in  the  ordi¬ 
nary  manner,  either  by  Nature  or  Art.  What 
then  (hall  we  fay  of  the  Mines  that  are  rich  in 
the  nobler  Metals  ?  The  neat  profit  of  the  Sil¬ 
ver  alone,  dug  in  the  Mijnian  Silver-Mines  of 
Saxony,  in  the  (pace  of  eight  years,  is  computed 
at  a  Thoufand  fix  hundred  and  forty  four  Mil¬ 
lions;  befides  ieventy  three  Tons  of  Gold  L 

3.  Many  Mines  have  been  difcovered  by  ac« 
cident :  A  Torrent  firft  laid  open  a  rich  Vein  0f  Mines. 
of  the  Silver-Mine  at  Friberg  in  Germany.  Some- 
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times  a  violent  Wind,  by  blowing  up  Trees,  or 
overturning  the  parts  of  Rocks,  has  difcovered 
a  Mine.  The  fame  has  happened  by  violent  i 
Showers,  Earthquakes,  Thunder,  the  firing  of 
Woods,  or  even  the  Stroke  of  a  Plough-Share, 
or  a  Horfe’s  Hoof 

The  An  of  9,  The  Art  of  Mining  does  not  wait  for  thefe 
favourable  accidents;  but  diredtly  goes  upon  the 
fearch  and  difcorery  cf  fuch  mineral  Veins, 
Ores,  or  Sands,  as  may  be  worth  the  working- 
for  Metal. 

How  to  he  io.  The  artificial  inveftigation  and  difcoveryl 
praffifed.  0f  Mines  depends  upon  a  particular  fagacity,  ori 
acquired  habit  of  judging,  from  particular  figns, 
that  metallic  matters  are  contained  in  certain 
parts  of  the  Earth,  not  far  below  its  furface. 
signs  of  a  11.  The  principal  figns  of  a  latent  metallic 
Utne.  Vein  feem  reducible  to  general  Heads ;  fuch  as 

(1)  the  difcovery  of  certain  mineral  Waters  ; 

(2)  the  decolouration  of  the  Trees  or  Grafs  of 
a  place  ;  (3)  the  finding  of  pieces  of  Ore  on 
the  furface  of  the  Ground ;  (4)  the  rife  of  warm 
Exhalations;  (5)  the  finding  of  metallic  Sandsi 
and  the  like  :  All  which  are  fo  many  encou¬ 
ragements  for  making  a  ftrider  fearch  near  the 
places  where  any  thing  of  this  kind  appears 
Whence  Rules  of  Practice  might  be  formed  for 
reducing  this  Arc  to  a  greater  certainty. 

Tfa  An  of  12.  But  when  no  evident  figns*of  a  Mine  apn 
Bormg,  pear?  the  skilful  Mineralift  ufually  bores  into 
the  Earth  in  fuch  places  as,  from  fome  analog} 
of  knowledge,  gained  by  experience  (or  by  ob- 
ferving  the  fituation,  courfe,  or  nature  of  othei 
Mines)  he  judges  may  contain  Metal. 

13.  This  method  of  Boring  confiftsin  the  ufi 
of  a  let  of  Scooping-Irons,  made  with  joints,  f< 
as  to  be  lengthened  at  pleafure ;  and  thruft  dowi 
to  a  confiderabledepth  below  the  furface  of  thi 

'  Earth 
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Earth,  fo  as  when  taken  out  again  to  bring  back 
famples  of  the  Earth,  or  mineral  Matter,  from 
the  depth  whereto  the  Iron  defended  ;  much 
afcer  the  manner  that  famples  of  Sugar  are  taken 
by  the  inftrument  called  a  Reft  out  of  the  Hogf- 
head. 

14.  After  a  Mine  is  found,  the  next  thing  to  When 
be  confidered  is,  whether  ic  may  be  dug  to  ad-^'^f 
vantage.  In  order  to  determine  this,  we  advantage. 
duly  to  weigh  the  nature  of  the  place,  and  its 
fituation,  as  to  Wood,  Water,  Carriage,  Heal- 
thinefs,  and  the  like  ;  and  compare  the  refult 
with  the  richneis  of  che  Ore,  the  charge  of  Dig¬ 
ging,  Stamping,  Wafhing,  and  Smelting.  I  his 
is  a  matter  of  common,  civil,  or  oeconomical 

pnuhmparticiilarly  ^  form  ancj  fituation  of  the 

fpot  (haul'd  be  well  confidered.  A  Mine  muff 
either  happen  (1)  in  a  Mountain,  (2)  in  a  fill], 

(3)  in  a  Valley,  or  (4)  in  a  Flat.  But  Moun¬ 
tains  and  Hills  are  dug  with  much  greater  eale 
and  convenience  ;  chieHy  becaufe  the  Drains  and 
Burrows  as  the  Miners  call  them,  that  is,  the 
Z  or  Avenues,  may  be  here  readily  cut,  both 
to  drain  oft'  the  Water,  and  to  form  Gang-ways, 
for  bringing  out  the  Lead,  or  Ore,  OV 

,  6.  In  all  the  four  cafes  *,  we  are  to  look  out  for 
the  Veins,  which  the  Rains,  or  other  accidental^  cpe„tli_ 
things,  may  have  laid  bare  ;  and  it  fuch  a  Vein 
be  found,  it  may  often  be  proper  to  open  the 
Mine  in  that  place;  efpeciallytf  the  Vein  proves 
tolerably  large  and  rich :  Otherwife  the  moft 
commodious  place,  for  fituation,  is  to  be  chofe 
for  the  purpofe  ;  neither  on  a  Flat,  nor  on 
the  tops  of  Mountains,  but  on  the  fides :  For 
the  Mineralift  is  always  to  exercife  his  judgment 
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in  the  due  choice  of  a  place  to  begin  the 
work.  > 

The  left  I7.  The  bed:  Situation  for  a  Mine  is  a  moun- 

woody,  wholfome  fpot,  of  a  fafe,  eaf> 
afcent ;  and  bordering  upon  a  navigable  River 
.  And  fuch  a  place  as  this  being  the  flandard  oi 
goodnefs,  all  others  may  be  judged  of  as  they 
approach  to,  or  recede  from  it. 

Requires  1 8.  Wood  is  indifpenfably  necefiary  for  mak-, 

Mood.  jng  the  lieceipary  Jnftruments,  Engines,  and 
Eluts;  as  alfo  for  fencing  the  Pits,  or  Avenues, 
and  fupporting  the  Rock,  where  large  Caverns 
are  made,  by  digging  away  the  Ore:  And 
again,  for  fupplying  Fewel  to  the  melting 
Works;  unlefs  where  Pit-Coal  will  ferve  the 
turn.  But  though  no  Wood  or  Coal  fhould 
grow  upon  the  fpot,  it  may  often  be  fupplied  by 
means  of  a  navigable  River,  or  cheap  Carriage. 
And  thus  there  are  fome  rich  Mines,  in  the 
hotter  Climates,  without  fo  much  as  a  Shrub 
growing  near  them. 

U Aier.  Plenty  of  Water  fhould  never  be  want¬ 

ing;  and  is  beft  fupplied  by  a  River;  whencei 
it  may  be  commodioufly  derived,  by  Pipes,  into 
the  Lavadero’s,  Smelting-Huts,  &c.  or  even 
brought  into  the  Burrows  themfelves,  and  made 
to  work  the  fubterraneous  Machines.  Thefe 
are  conveniencies  not  to  be  expeded  from  cafual 
Rains, ^or  the  Torrents  of  the  Mountains. 

Go°d  20-  -The  Roads  and  Conveniencies  of  Carri-i 
to  and  from  the  adjacent  parts,  muff  b^ 
like  wife  regarded;  as  well  for  the  fale  of  the 
Metal  produced,  as  the  conveyance  of  Goods, 
and  the  neceffaries  of  Life  to  the  W7orkmen:  For 
it  rarely  happens  that  JProvifions  are  afforded 
upon  the  .fpot  where  Metals  are  found. 

2i.  The  places  abounding  with  Mines  are 
generally  healthy  •  as  {landing  high,  and  every 

way 


way  expofed  to  the  Air :  Yet  fome  places,  where  And  -*>h0U 
Mines  are  found,  prove  poifonous ;  and  can  Jome  4"*. 
upon  no  account,  be  dug,  though  ever  fo  rich. 

The  way  of  examining  a  fufpeded  place  of  this 
kind  is,  to  imke  experiments  upon  Brutes,  by 
expofing  them  to  the  Effluvia  or  Exhalations, 
to  find  the  effed. 

22.  But  a  confiderable  advantage  may  fome- Petals 
times  be  made,  without  the  labour  and  expence 

of  Digging:  For  as  Springs  and  Rivulets  ar 
frequently  the  outlets  of  Mines,  it  may  happen 
that  the  Sand  of  fuch  Waters  (hail  be  worth  the 
wattling  for  Metal  ;  in  which  manner  large 
quantities  of  Gold  Duft  are  often  procured; 

And  hence  it  appears  to  be,  that  the  Sands  of 
many  rapid  Rivers  contain  Gold  ,*  and  even  the 
Sand  of  the  Sea,  in  fome  places  ,*  though  the 
latter  in  fo  (mail  a  proportion  as  feldom  to  be 
worth  the  wafhing.  But  the  Sand  of  fuch  Ri¬ 
vers  wherein  (lamped  Ores  are  continually  wattl¬ 
ed  may  frequently  deferve  to  be  allayed. 

23.  The  Veins  of  a  Mine  greatly  differ  from7^ 
each  other,  in  depth,  length,  and  breadth/*** Vem 
Some  ftretch  obliquely  from  the  furface  towards 

the  central  parts  of  the  Earth  ,*  and  thefe  are 
called  deep  Veins :  Others  lie  fhallow  and  circu¬ 
lar,  fo  as  to  encompafs  a  large  fpace  ;  thefe  are 
termed  fpreading  Veins :  Others  pofiefs  a  great 
part  of  the  (pace  they  lie  in,  both  in  length 
and  breadth ;  and  thefe  are  called  accumulated 
Veins ;  being  no  more  than  a  fpace  poflefled  by  a 
group  of  Foflils  of  one  certain  kind.  But  to 
give  the  Hiftory  of  Veins,  and  Fibres,  which 
are  fmaller  Veins,  their  differences,  their 
diredions,  their  interfedions,  their  different 
goodnefs,  their  difcontinuations,  their  riflng, 
falling,  &c.  would  be  a  large  work.  Let  it, 
however,  be  obferved,  that  thefe  tilings  feem 
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to  proceed  in  a  certain  order ;  though  the  Law? 
of  them  have  not  been  well  obferved,  fo  as  tc 
afford  the  lure  Rules  of  Pradice  :  Whence  ii 
fometimes  happens,  that  after  a  Vein  has  beer 
fuccefsfully  traced  for  feme  time,  it  dips,  break: 
off,  or  takes  a  different  courfe,  leaving  the 
Workmen  as  it  were  at  fault. 

How  to  he  24.  When  a  Vein  of  Ore  is  found,  and  al 
traced,  things  prepared  for  the  Work  ;  if  the  Vein  be 
of  the  deep  kind  *,  it  is  firft  to  be  laid  bare,  anc 
a  Pit  to  be  funk  upon  it ;  at  the  mouth  whereo; 
a  Shed  is  to  be  raifed,  and  a  Crane,  or  Barre: 
and  Winch,  feed,  for  craning  up  the  Ore.  The 
Pit  is  to  be  funk  either  perpendicular  or  oblique 
according  as  the  Vein  happens  to  run. 

And  dug.  25.  It  is  alfo  ufual,  in  this  cafe,  to  cut  a  Bur¬ 
row,  or  Adit  into  the  fide  of  the  Hill.  This 
Burrow  is  ufually  cut  twice  as  high  as  wide 
that  the  Workmen  may  commodioufly  pafs  along 
it  with  their  Barrows  and  Burdens ;  being  foi 
that  purpofe  ufually  about  feven  foot  and  a 
half  high,  and  almoft  four  foot  wide.  If  this 
The  Side-Pit  reaches  to  the  firft  Pit,  it  becomes  s 
rows,  how  true  J3urr0w,  open  at  both  ends ;  and  thus  ren* 
mde-  ^ers  the  work  more  facile  and  commodious,  as  the 
Ore  may  be  now  wheeled  out  in  Barrows,  inftead 
of  being  craned  up  to  the  mouth  of  the  Pit 
After  the  fame  manner  it  is  ufual  to  dig  many 
Caverns  into  the  fides  of  the  Mountain,  in  or¬ 
der  to  fcoop  out  the  Ore :  So  that  fometimes 
there  are  thus  feveral  Burrows  made,  to  the  eafe 
and  advantage  of  the  work. 

7 he  Dig-  2t5.  The  Art  of  Digging  the  Veins  varies 
ging  va*  accor(ii na  to  the  nature  of  the  Vein ;  or  accord- 
rsoAs.  „  gs  foft  or  hard.  The  foft  Vein  is  gene- 

spjj*  rally  dug  with  the  Spade,  and  turned  out  into 
‘ v  wooden 

11  —  j 

*  See  above  §  23.  \ 
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wooden  Trays,  placed  underneath  to  receive 
it :  But  the  hard  Veins  are  knocked  out  with 
a  Gad,  or  kind  of  Chizzel,  and  Hammer.  But 
the  Ore  is  fo  hard  as  to  be  incapable  of  break-  *  * 
ing  in  this  manner ;  they  ufually  foften  it  with 
Fire;  which  has  the  power  of  rendering  th 
hardeft  and  mod  flinty  Stones  brittle  and  friable. 

But  a  ftill  more  expeditious  method  is  the  work¬ 
ing  with  Gunpowder;  by  means  whereof  much^j^j^* 
of  the  hardeft  Rock  may  be  (hivered  and  fplit 
in  a  very  little  time;  a  frnall  parcel  of  Powder 
being  laid  in  a  long  Hollow  cut  for  the  purpofe, 
after  the  nature  of  Gun-Barrel,  and  fired  as  it 
were  at  a  Touch-hole ;  a  fmall  vent,  where 
the  Quick-match  is  applied,  being  left  for  the 
purpole,  and  the  whole  Orifice  being  otherwife 
hard  flopped  up  with  Clay. 

27.  The  manner  of  purfuing  and  digging  all^^W* 
forts  of  Veins,  the  ways  of  under-propping,  and i0VO^/°Ex. 
difcharging  the  Water  from  the  Works,  the  penmens. 
finking  of  Air- (hafts,  curing  of  Damps,  and 
the  like,  we  have  not  time  to  defcribe  *  ;  our 
more  immediate  bufinefs  being  the  treatment  of 
the  Ore,  after  it  is  dug  and  brought  to  open 
day :  For  which  purpofe  there  are  certain  pre¬ 
vious  Operations  required,  whereof  we  propofe 
to  exhibit  Examples.  Our  fivft  Experiment, 
therefore,  will  {hew  the  method  of  Roafting 
fulphureous  or  arfenical  Ores;  the  fecond  will 
fhew  the  method  of  Stamping  and  Waftiing  of 
Ores ;  and  the  third ,  the  method  of  preparing 
Fluxes. 

Expe&I“ 


I 


*  See  AiricoU  De  re  metallic#. 
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Experiment  I. 

*The  Method  of  Rcafling  of  Ores. 

,-ndic  28.  We  took  a  Pound  of  the  common  Cornif 
rolled,  Mundic,  and  breaking  it  into  fmall  lumps,  ex 
pofed  it  upon  the  Grate  of  a  Furnace,  whilff  th 
Fire  was  made  below  ;  and  thus  at  firffc  gentli 
heated  and  torrified  the  Mundic  ;  but  after 
wards  by  degrees  increafed  the  Fire,  fo  as  t 
make  the  lumps  glow,  or  appear  red  hot :  I: 
which  ftate  we  kept  them  for  half  an  hour,  0 
till  no  more  fulphureous  Vapour  or  Stench  rof 
from  them. 

The  e xpe-  29  This  Experiment  (hews  the  common  me 

plained  ^od  °f  Ores,  in  order  to  difcharg 

their  fulphureous,  arfenical,  or  antimonial  parts 
that  might  otherwife  hinder  their  Fufion,  o 
elfe  carry  off  a  confiderable  proportion  of  th 
truly  metallic  Matter  in  melting.  For  fea’ 
this  metallic  Matter  (hould  fly  off,  we  made  th 
Fire  gentle  at  firft ;  but  increafed  it,  by  degree* 
till  the  lumps  became  red  hot ;  otherwife  th 
Sulphur  would  not  quit  its  hold  ,*  for  Sulphu 
requires  a  naked  Fire,  and  the  affiftance  of  th 
open  Air,  before  it  will  burn,  or  go  entire 
ly  off* 

Andpplu  ^o.  The  richer  and  more  tradable  Ores  hav 
\mdly Ora  no  occafi°tt  t0  undergo  this  previous  operatio 
of  Roafting  ,*  bu:  are  ufually  committed  to  Fu 
(ion  foon  after  being  dug  up,  and  feparared  fron 
their  Stone,  or  Mine.  However,  if  they  con 
tain  any  confiderable  quantity  of  Sulphur,  o 
Arfenic,  ’tis  ufual  to  roaft  even  thefe  a  little. 

31.  bu 


*  See  Led.  II.  fpjjim. 


\ 
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31.  But  fome  Copper  Ores  are  fo  ftubbor  nTo  the  mart 
and  refractory,  or  hold  their  Sulphur  fo  tena-^^™ 
:ioufiy,  as  to  require  many  Roaftings  before0^* 

:hey  will  let  it  go;  being  either  flamped  or 
melted  after  every  operation ;  fo  that  all  the 

3arts  may,  at  feveral  times,  be  equally  expofed 
:o  the  Fire,  and  have  their  Sulphur  difcharged. 

32.  In  the  large  way  of  buiinefs  this  opera -intheUrgt 
:ion  is  ufually  performed  in  a  Trench  cut  fome- 

what  aflope  on  the  Ground,  that  the  Air  may 
nave  the  freer  accefs  at  the  bottom ;  then  they 
nlace  a  Layer  of  Billet-Wood  in  the  Trench  ; 
and  upon  this  a  Layer  of  the  Ore,  in  little 
umps;  and  fo  continue,  interpofing  a  Layer  of 
Wood  and  a  Layer  of  Ore,  for  three  or  four 
lories ;  when  the  Pile  being  compleated,  they 
et  fire  thereto,  and  make  it  continue  to  burn 
lowly  for  feveral  days  together  ;  during  which 
:ime  there  rifes  a  large  quantity  of  fulphureous 
/apour,  that  may  be  perceived  to  a  confidera- 
>le  diftance. 

33.  But  when  the  Ore,  by  repeated  Roafi> 
ng,  Stamping,  and  Fufing,  is  become  tolerably 
)ure,  they  now  finifh  the  operation,  by  throw- 
ng  it  into  a  particular  Furnace,  having  a  Fun¬ 
nel  to  increafe  the  draught ;  fo  as  to  make  the 
"ire  the  ftronger,  and  difcharge  the  fulphureous 
7umes  in  greater  plenty.  And  this  Furnace  is 
0  contrived,  that  the  open  Flame  of  the  Wood 
nay  play  diredtly  upon  the  Ore  ;  whence  ail  its 
volatile  part  is  feparated,  and  the  remainder 
eft  fit  for  the  laft  Stamping  and  Wafhing. 

34.  When  the  Ores  contain  a  large  quantity TbeSal- 

>f  Sulphur,  this  ufually  fweats  out  and  runs^^j^ 
lown  into  cavities  made  on  purpofe  to  receive 
t  ;  whence  it  may  be  ladled  out,  and  caft  into 
'doulds.  But  perhaps  the  moft  frugal  method 
>f  Roafting  Ores,  fo  as  to  fave,  or  coiled,  all 


the 
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the  Sulphur,  or  Arfenic,  they  contain,  is  nc 
generally  known  and  practifed  :  For  in  the  com 
men  way,  a  large  proportion  is  loft,  whic 
might  be  collected  by  means  of  a  proper  Hoot; 
in  the  form  of  Flowers  ,*  and  alfo  the  riling  Fum; 
might,  by  a  particular  ftruchire  of  the  Furnao 
be  made  to  pafs  into  a  large  Veflel  of  cold  Ws 
ter,  and  there  be  condenfed ;  as  we  fee  in  cei 
tain  chemical  Diftillations  and  Sublimations. 
vitriol  oh-  35.  After  the  poorer  and  more  ftubborn  for. 
tamable  in  0f  popper* Ore  have  been  thus  fucceffively  roaft 
ed,  and  come  to  be  quenched  in  Water,  < 
waftied,  they  often  impregnate  the  Water  wit 
a  vitriolic  Matter  ;  fo  that  fometimes  profit  ms 
be  made  by  evaporating  thefe  Waters,  and  fu 
fering  the  Vitriol  to  (hoot :  For  the  acid  part  < 
the  Sulphur,  here  feparated  by  the  Fire, 
greatly  difpofed  to  enter  the  metallic  part  < 
the  Ore,  and  diffolve  it ;  fo  as  to  form  an  aclu! 
blue  Vitriol,  or  Vitriol  of  Copper;  which  ie! 
for  a  conftderable  price. 

2 looping  fe-  36.  And  here  it  ftiould  be  remembered,  th 
*veral/y prc-Qyes  rarely  yield  the  lefs  Metal  for  Roaftinsj 
fitable •  unlefs  the  Fire  were  made  too  ftrong,  efpecul 

at  the  firft  :  For  when  the  Yield  proves  fma 
the  general  complaint  of  the  Smelters  is,  Th 
the  Ore,  when  fent  to  their  Furnace,  was  t( 
little  roafted  ;  though  indeed  the  fault  is  oft< 
their  own,  in  neglecting  to  make  the  File  fuf 
ciently  brisk  and  ftrong  from  the  firft ;  which 
a  very  eonfiderable  Secret  for  increafing  tl 

Yield  of  an  Ore.  j 

Th0'  mt  37.  There  are,  however,  feme  reafons  to  b. 
nhxmtys  in  Jjeve,  that  many  imperfed  Ores  lofe  conftder 
imperfeB  bly  0f  cbejr  Metal  by  Roafting ;  efpecially  wh< 
°rnp  they  are  mixed  with  arfenical,  or  aiitimoni; 
Matters  ;  which  have  a  known  property  of  vol 
sizing  the  impurer  Metals,  and  carrying  the 


off  in  Fume :  Whence,  doubtlefs,  it  is,  that 
fome  poor  Ores  and  Mundics  are  commonly 
treated  with  little  fuccefs. 

38.  The  Remedy  in  this  cafe  we  apprehen &This  Xncon* 
to  be  the  due  ufe  and  application  of  fome  fixing vemence; 
Subfiances ,  whether  of  an  abforbent,  alkaline,  01rerne<ieu‘ 
neutral  nature ;  fuch  as  Quicklime,  Kelp,  or 
Pot-Afb,  dry  River-Mud,  Clay,  Iron-Filings, 

or  the  like,  mixed  or  Gratified  along  with  the 
Ore.  And  by  certain  additions  of  this  kind, 
we  doubt  not  but  the  Yield  of  fome  poorer  Ores 
might  be  confiderably  increafed. 

39.  The  buflnefs  of  Roafting  of  Ores  may  Roaflin* 
se  improved,  and  reduced  to  a  few  eafy  Rules. 

,1)  We  fee  it  is  of  two  kinds,  or  fimple  and  ^glrdto 
impound;  that  is,  either  with  or  without  ad  -Additions, 
iition.  No  addition  is  wanted  when  the  Ore 
troves  rich,  or  in  itfelf  nearly  of  a  metallic  na- 
:ure;  as  fome  Ores  are  found  to  be.  But  addi- 
:ions  are  principally  required,  when  arfenical, 
mtimonial,  or  fulphureous  Matters  are  natural- 
y  mixed  with  the  Ores. 

40.  (2)  The  Fire  is  to  be  fo  regulated,  from  The  Tire 
he  fit  ft,  that  only  the  lighter,  or  more  volatile, 
ulphureous,  or  arfenical  Fumes  may  go  off  ,* 

)therwife  the  more  metallic  part  alfo  would  fly 

nvay,  and,  without  fome  proper  contrivance  to 
Jatch  ir,  be  loft.  Yet  the  Ore  muft  feel  the 
orce  of  an  open  Flame  at  laft,’  otherwife  all  the 
iulphur,  Arfenic,  Antimony,  and  other  imrna- 
ure  mineral  Subftances,  will  not  be  diflodged. 

41.  (3)  The  more  thefe  immature  Subftances 
ibound  in  the  Ore,  the  gentler  the  Fire  ftiould 
>e  at  firft ;  and  when  the  greater  part  of  them 
s  thus  exhaled,  the  Fire  is  to  be  quickened  by 
freer  ad  million  of  the  external  Air. 

42.  (4)  Laftly;  Where  fuch  additions  are 
fed  as  are  not  metalline,  for  example,  Lime, 

Mud, 
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■  Mud,  &c.  they  ought  to  be  feparated  by  Stamp 
And  Wajh  ing  and  Wafhing,  before  the  Infufion,  whicl 
would  otherwife  be  hindered,  or  ufelefsly  encurn; 
bered. 

\  * 

Experiment  II. 

The  Method  of  Stamping  and  Wafhing  of  Ores *  , 


Mtmd'tc 
Jlamped 
and  wa/h- 

ed. 


Wafhing 
and  Stamp¬ 
ing  not  al- 
was  necef- 

finr- 


Hard  Ores 
how  /often- 

#4 


43.  We  took  theMundic  roafted  in  our  for 
mer  Experiment,  and  beat  it  fine  in  a  metallin 
Mortar;  then  fearced  it;  and  now  putting 
into  a  Buddling-Difh,  we  wafhed  it  in  fever; 
Waters,  with  care  to  feparate  the  heavier  poi 
tion  from  the  lighter,  and  drying  this  heavie 
part,  which  is  always  the  more  metallic. 

44.  Thefe  operations  of  Stamping  and  Wad 
ing  are  not  neceffary  in  the  richer  forts  of  Ores 
but  fometimes  abfolutely  required  in  the  poort 
and  more  flinty  kinds.  If  a  large  quantity  < 
mere  ftony  matter  adheres  to  the  Ore,  it  is  form 
times  knocked  off  with  Hammers ;  fo  as  to  leav 
the  more  metallic  part  free  from  this  barren  < 
fuperfluous  Subflance. 

,  45.  If  dill  the  Ore  proves  hard  and  flinty, 

is  fometimes  foftened  by  lying,  for  fever 
months,  expofed  to  the  open  Air;  which  thi 
renders  it  fit  for  the  Stampers  :  Though  it  form 
times  alfo  requires  to  be  heated,  or  ignited,  an 
quenched  in  Water,  to  fit  it  for  that  purpof 
Thus  a  large  heap  of  hard,  and  otherwife  ui 
tractable,  Ore  may  be  heated  red  hot,  by  inte:; 
fperfing  it  with  Billets,  and  fetting  them  0 
fire;  after  which  it  may  readily  be  quencher 
and  rendered  friable,  by  throwing  cold  Wat 
upon  it,  or  by  deriving  and  pafling  a  ftm 
Stream  of  Water  through  it,  from  fome  adj; 
cent  River.  And  fometimes  this  operation 

requirt 
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required  to  be  repeated,  before  the  Ore  ivili 
grow  loft  and  tradable. 

4 6.  It  is  ufual  to  ftamp  moft  Ores  in  a  ftateow  how 
ol  moifture,  or  wetnefs,  to  prevent  the  avola-  hejl  flump- 
don  of  their  Dull,  or  Powder  :  but  efpecially  frf  m  ^ 
luch  as  require  much  warning  to  leparate  their 
barren  and  lighter  earthy  parts;  which  would 
otherwile  ufelefsly  encumber  the  melting  Fur¬ 
nace.  To  perform  this  Stamping  the  more  com- 
modioufly,  a  Stream  of  Water  is  made  to  pafs 
tinder  the  Stampers ;  fo  as  to  make  various 
windings  and  turnings,  and,  in  part,  run  into 
certain  cavities,  made  on  purpole  to  catch  and 
detain  the  heavier  matter,  whilft  the  lighter  is 
walked  away  to  a  greater  di fiance  by  the  Cur¬ 
rent.  ..  * 


47.  But  the  method  of  walking  the  Ores  of  The  ores  of 
the  nobler  Metals  is  more  exact  and  curious  ; t'™  ncf*r_ 
particularly  in  walhing  of  Sand  for  Gold, 

the  Banks  of  the  Rhine  and  Danube ,  where 
Gold  is  frequently  found  ;  efpecially  in  fuch 
places  where,  the  Sands  are  railed  into  large 
Heaps,  or  a  kind  of  Mountains,  by  the  rapidity 
of  the  Stream.  •  , 

48.  Theife  Sands  are  ufually  walked,  by  the  vine  GoU 
hand,  in  a  particular  long  Trough,  made 

a  Defcent  or  Current  for  the  purpole.,  and  linedw 
at  the  bottom  with  Flannel ;  for  thus  the  Sand 


being  artificially  agitated  with  the;  hand,  the 
lighter  and  larger  {tony  matter  rifes  uppermost, 
| whilft  the  heavier  defcends,  and  is  catched  in 
the  Pores  of  the  woolly  Cloth  at  the  bottom  :  In 
the  mean  time  the  lighter  matters  are  walked 
farther  off  by  a  Stream  running  down  the  decli¬ 
vity.  And  when  the  Flannel  has  thus  collected 
a  conliderable  quantity  of  the  richer  metallic 
matter,  the  whole  Cloth  may  be  ealily  taken  off, 
and  rinfed  in  a  proper  Vellel  of  Water,  where 

A  a  all 


254  Lecture  the  Seventeenth. 

all  the  metallic  matter,  before  adhering  to  ir, 
readily  falls  off,  and  finks  to  the  bottom  of  the 
Veffel ;  where,  the  Water  being  decanted,  the 
Metal  may  be  colle&ed  alone,  and  dried.  And 
this  is  the  method  of  procuring  the  Gold  where 
*  the  Sand  is  fine,  or  extremely  fmall. 
xbscourfer  49.  In  the  larger  Works,  or  where  the  Gold 
how  treat-  js  mixeci  with  big  Sand,  Gravel,  or  Stones,  they 
make  ufe  of  Wire-Sieves,  whofe  meafh  is  always 1 
of  one  certain  fize ;  fo  as  readily  to  tranfmic 
the  fine  Sand,  or  Gold  Duft,  and  retain  the 
larger  Gravel  and  Stones  behind  :  For  it  is  ex¬ 
tremely  rare  to  meet  with  any  Grain  of  Gold 
fo  large  as  a  Barley-Corn,  in  the  Sands  of  Ri¬ 
vers.  Whence  this  method  by  the  Sieve  is  high¬ 
ly  ferviceable,  and  conducive  to  the  former 
Operation  :  For  though  a  large  quantity  of  fine 
Sand  thus  preffes  the  Sieve,  it  may  be  readily 
feparated  in  the  Trough,  after  the  Method 
already  defcribed  '^ 

The  2nd  of  50.  And  this  may  fufRce  to  (hew  the  general 
stamping  and  particular  Methods  of  Stamping  and  Wafh- 
andWaflj-  *ng  0f  Ores.  We  fee  the  end  of  thefe  two  pre¬ 
vious  Operations  is  to  get  rid  of  the  matters 
which  are  not  metalline ;  that  fo  the  Furnace 
may  not  be  ufelefsly  employed  upon  fuch  Sub¬ 
fiances  as  will  themfelves  yield  no  Metal  in  the, 
Fire,  and  only  hinder  the  metallic  parts  of  the 
Ore  from  coming  together,  and  affording  a 
Yield  anfwerable  to  the  expence  and  trouble  of 
the  Fufion.  \ 

Ex  PERI* 


*  §  48. 


1 


j 


Ways  of  preparing  the  ftmgejl  Fluxes. 

I  - 

t  5 1  •  We  took  four  Ounces  of  Red  Lead,  a n  Glafs  of 
Ounce  of  White  Sand,  in  Powder,  and  two  Lead  pre- 
Oimces  of  dry  decrepitated  Salt,  and  mixed 
them  all  well  together  in  a  Mortar ;  then  put¬ 
ting  the  mixture  into  a  clean  Hajfian  Crucible, 
fitted  with  a  Cover,  we  fufed  the  matter  in  a 
Wind-Furnace  for  a  quarter  of  an  hour ;  when 
taking  it  out,  and  letting  it  cool,  we  afterwards 
broke  the  Crucible,  and  found  the  Salt  a-top, 
and  a  pure  Glafs  of  Lead  at  the  bottom  ;  This 
Glafs  we  carefully  feparated  and  kept  apart,  as 
a  powerful  Flux.  v  ' 

.  52,  The  Salt  is  of  no  other  ufe  in  this  Ope-6^’  wfy 
ration,  than  to  ferve  as  a  Flux  to  the  Sand,  and^  *  ere~ 
Iniake  it  more  readily  unite  with  the  Red  Lead; 
fo  as  to  form  a  Glafs  without  any  great  violence 
pf  Fire,  or  the  neceflity  of  being  long  detained 
therein.  So  that  by  this  means  a  Glafs  of  Lead 
may  be  readily  prepared  for  the  purpofe  of  ar- 
ificial  Gems  *,  or  other  ufes. 

5  3-  This  Glafs  of  Lead  is  an  extremely  ufeful^*  ufe  of 
Flux  in  the  bufinefs  of  Afifaying;  and  when^'J  GiaJSm 
^ept  long  in  Fufion,  pafles  through  the  pores  of 
iny  common  Crucible,  almoft  like  Water  through 
1  Sieve,*  fo  as,  upon  the  Teft,  readily  to  vitri- 
y,  or  carry  off,  all  forts  of  metalline  and  mi¬ 
tral  matter,  except  Gold  and  Silver :  On 
vhich  property,  therefore,  the  Art  of  Cupelling 
lepends. 

54-  Fluxes  feem  reducible  to  two  genera  {Fluxes  of 
inds;  viz,,  the  vitreous  and  the  f aline.  By  the 
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viz.  the  , vitreQus  we  underftand  all  thofe  which  either 
vitreous,  |iave  Qf  the  ml  elves,  or  readily  affume,  a  glaffy 
form  in  the  Fire;  among  the  principal  whereof 
we  reckon  the  G la fs  of  Lead,  the  Glafs  of  An¬ 
timony  and  Borax. 

md  fsiUne.  55/  By  the  f aline  kind  of  Fluxes  we  under- 
Rand  all  thofe  that  are  compofed  of  Salts,  whe¬ 
ther  Tartar,  Nitre,  fixed  Alkali,  or  the  like. 
And  among  the  principal  of  this  kind  we  reckon 
the  Black  Flux ;  which  we  formerly  (hewed  how 
to  prepare  * ;  Sandiver,  Kelp,  & c. 

Their  Jif-  5 6,  The  vitreous  kind  feem  more  immediate- 
rm  Ufa.  jy  deitined  to  a d  upon  the  ftony  or  vicrefciblq 
matter,  wherewith  Ituhborn  Ores  are  frequent¬ 
ly  mixed;  and  the  faline  kind,  to  a£t  more 
immediately  upon  the  Ore  itfelf,  for  the  due 
excluiion  or  reparation  of  the  Metal. 
seme  ores  57.  The  more  kindly  Ores  require  no  Flux 
retire  no  t0  ma^e  them  run  thin,  or  to  afford  ail  the 
Tux.  ^fetai  they  contain.  And  fometimes  Ores  are 
fo  kindly,  as  to  contain  their  own  Fluxes  with¬ 
in  themfelves.  Thus  we  have  met  with  Cop¬ 
per-Ores,  which  being  barely  ground  to  Pow¬ 
der,  and  melted,  without  any  addition,  in  d 
common  Wind  Furnace,  have  yielded  as  much 
or  even  more  pure  Metal  at  the  firft  Operation 
than  we  could  obtain  from  them  by  means  0 
the  ufual  Fluxes.  Whence  we  fee  that  artificial 
Fluxes  are  not  always  necefiary  ;  or  that  th< 
principal  life  of  them  is  for  the  flubborn  or  lei 
Metallurgy  tractable  Ores.  And  thefe  are  fometimes  C 
improve-  exceedingly  hard  to  fufe,  and  reduce  to  a  metal 
line  form,  that  it  requires  the  utmoft  power  0: 
cheapo  Art  to  treat  them  advantageous  fly  in  the  large 
Fiuxes,  tv  ay  of  bufinefs,  where  no  confiderable  expenc 

can  ufually  be  allowed  for  Fluxes.  And  on  thi 

accoun 
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account  it  is  that  many  Mines  remain  un- 
ivrought,  as  being  intractable,  .without  great 
charges.  Whence  the  improvement  of  the  bu- 
finefs  of  Fluxes,  fo  as  to  render  them  cheap  and 
effectual,  might  greatly  contribute  to  the  im¬ 
provement  of  Metallurgy- 

58.  We  would  therefore  recommend  to  far¬ 
ther  enquiry  what  matter  it  is,  in  the  more 
fafe  and  tradable  Ores,  which  renders  them  fo 
fufible,  and  eafy  to  part  from  their  Metal.  Cer¬ 
tain  Experiments  we  have  made  with  this  view 
feem  to  (hew,  that  in  Copper- Ores  it  is  a  kind 
of  bituminous  fubdance,  capable  of  melting,  by 
a  ftrong  heat,  into  a  foft  and  black  kind  of 
Glafs. 

59.  Some  of  the  moll  powerful  and  cheap  The  cheap 
fimple  Fluxes  hitherto  known  are  dried  Wine-M7/^ 
Lees,  dried  Cow-dung  and  Horfe-dung,  dried 
River- Mud,  Fuller’s  Earth,  Iron  Filings,  com¬ 
mon  Salt  Glafs,  Kelp,  or  Pot-Afh,  Sandiver, 

&c.  which  may  be  ufed  in  the  larger  work  ;  as 
Mitre,  Tartar,  Borax,  Sal-  Ammoniac,  Mercu¬ 
ry-Sublimate,  &c.  may  in  the  fmaller,  or  for 
the  making  of  A  (fays. 

60.  As  for  compound  Fluxes,  they  are  num e~  Cheap 
reus;  almoft  every  Operator  having  his  lavou- coiypo^ 
rite  Flux.  And  certainly  fome  Fluxes  are  better tltlxes' 
adapted  than  others  to  certain  Ores.  But  per¬ 
haps  a  few  general  ones  might  be  fixed  upon, 
which  fhoulcl  ferve  inftead  of  all  thofe  hitherto 
commonly  known  and  ufed:  We  will  here  re¬ 
commend  three,  which  are  powerful,  almoft  ge¬ 
neral,  and  not  expenfive. 

61.  (1)  Take  of  Nitre,  prepared  by  long 
boiling  it  in  Lime-Water  ;  of  Sea-Salt,  melted  in 
the  Fire,  Sandiver,  and  dry  Wine-Lees,  each 
one  part ;  Glafs  of  Lead,  three  parts ;  and  pow¬ 
dered  Glafs,  eight  parts:  mix  them  all  well 
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together.  This  Flux  added,  in  an  equal  weighty 
tv  ill  fufe  a  very  ftubborn  Ore. 

6 2.  (2)  For  a  ftill  ftronger,  take  equal  parts 
of  white  Tartar,  common  Salt,  and  Nitre,  pre¬ 
pared  as  above ;  calcine  them  to  a  white  Pow¬ 
der,  and  mix  therewith  its  own  weight  of  Glafs 
and  Lead ;  and  of  this  Flux  add  two  parts  to  one 
of  the  ftubborneft  Ore. 

63.  (3)  For  a  powerful  faline  Flux,  take  of 
the  ftrongeft  Soapboiler's  Lees  four  Pounds, 
white  Tartar  and  common  Salt,  melted  in  the 
Fire,  each  one  Pound ;  boil  them  together  with 
five  Gallons  of  human  Urine,  to  a  dry  Salt. 
This  Flux  is  particularly  proper  where  Sulphur 
and  Cobalt  abound,  and  render  the  Ore  very 
refractory. 

The  im -  <54.  But  the  great  Secret  in  the  making  and 

l/FluxT.  adapting  of  Fluxes,  is  not  only  to  feparate  the 
Metal  already  ripened  in  the  Ore,  but  even  to 
mature  and  ripen  the  crude  or  immature  part  of 
the  Ore  in  the  Fire,  Something  of  this  kind, 
we  apprehend,  may  be  effe&ed ;  as  having  rea¬ 
son  to  believe,  that  certain  Fluxes  will  obtain  a 
larger  Yield  of  Metal  from  certain  Ores,  than 
other  Fluxes  in  common  ufe,  though  efteemed  of 
the  beft,  and  though  they  are  perhaps  of  the 
dearefi:  kind.  Thus  clean  Iron  Filings  will  often 
do  more  than  Borax.  But  as  the  Scales  and 
Crocus,  or  Ruft,  of  Iron  have  been  commonly 
ufed,  inftead  of  pure  and  perfe&  Iron  icfelf,  for 
a  Flux ;  few  Operators  appear  acquainted  with 
the  excellence  of  perfect  Iron  employed -for  ttys 
purpofe :  And  many  advantages  are  now  com¬ 
monly  reaped  by  a  prudent  mixing  of  one  Ore 
with  another  of  the  fame  denomination,  and 
with  the  Slags  or  Recrements  of  lyletals,  in  the 
way  of  a  Flux. 

:  1  i  :  AXIOMS 


Of  Philofophkal  Chemifiry .  zjp 

AXIOMS  and  CANONS. 


1.  We  learn  from  the  preceding  Enquiry, 
That  to  pradife  Minerology  and  Metallurgy  to 
advantage,  a  confiderable  knowledge  in  Natural 
Philofophy,  and  the  Operations  of  Chemifiry, 
is  required  *. 

2.  That  many  mifcarriages  in  mineral  attempts 
have  been  owing  to  the  want  of  a  competent 
skill  in  Mechanics,  Hydraulics,  and  Chemiftryf. 

3.  That  the  profit  attending  the  fcientifical 
working  of  Mines  is  generally  greater,  and  up¬ 
on  the  whole  more  confiderable,  than  that  of 
Agriculture,  or  Merchandize 

4.  That  there  are  two  ways  of  difcovering 
Mines;  viz,,  by  Accident,  and  by  Art :  The 
latter  whereof  belongs  to  the  intelligent  Mine- 

ralift 

5.  That  the  Art  of  difcovering  Mines  depends 
upon  a  certain  fagacity,  which  may  oe  acquired 
by  ufe  and  Pradice  ;  or  upon  the  obfervation  of 
particular  figns,  that  generally  denote  a  Mine; 
and  again  upon  the  method  of  Boring,  accoiding 
to  fome  analogy  of  knowledge,  gained  by  being 
converfant  with  the  common  appearances,  fitua- 
tions,  and  other  Phenomena  of  Mines  jf. 

6.  That  the  Art  of  difcovering  Mines  is  redu¬ 
cible  t©  Rule ;  fo  as  not  to  be  mere  conjecture, 

or  guefs-work^.  .  '  ,  c  - 

7.  That,  in  general,  Mines  are  to  be  fine 

opened  where  a  Vein  is,  by  accident,  or  other- 
wile,  laid  bare ;  efpecially  if  it  prove  large  or 
rich  :  But  where  no  fuch  encouragement  appeals, 
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the  fide  of  the  Hill  is  principally  to  be  chofe  for 
the  opening 

8.  That  a  deliberate  confideration,  and  a 
competency  of  oeconomical  prudence,  are  ufually 
required  to  determine  before- hand,  whether  a 
M  ine,  after  it  is  difcovered,  may  be  wrought  to 

prod:  f. 

9’  That  the  moft  perfect  Situation  of  a  Mine 
is  to  be  mountanous;  woody,  eafy  of  afcent,  \ 
healthy*  bordering  upon  a  navigable  River,  and 

good  Roads  i.  ■ 

io.  That  Metals  may  be  fometimes  obtained  ! 
to  advantage  without  Digging  ;  or  barely  by 
wafhing  the  Sandjs  of  certain  Springs,  and  Ri¬ 
vers 

n.  That  Mineral  Veins  differ  greatly  from 
each  other;  and  accordingly  require  different 
methods  of  Digging ;;  which  may  be  reduced  to 
flandard  Rules  of  Pradiceff. 

12.  That  the  bufnefs  of  Mining  is  improve- 
able  by  difcovering  better  methods  of  preventing 
or  curing  tho  Damps  in  Mines,  rendering  poR 
fonous  Mines  wholfome,  or  defending  the  Bo¬ 
dies  of  the  Workmen  againft  their  ill  effeds ; 
as  alfo  by  difcovering  better  methods  of  raid ng 
or  difcharging  the  Waters,  following  the  Veins, 
breaking  the  Rock,  getting  up  the  Ore,  &c.±t 

1 3’  That  the  end  of  Roafting  of  Ores  is  to 
difcharge  their  fulphureous,  arfenical,  antimor 
nial,  or  other  rapacious  matters;  which  would 
ocherwife  carry  off  the  purer  Metal  in  the  melt¬ 
ing  Furnace,  and  defraud  the  account  *f. 

14  That  the  richer  Ores  require  neither 
Roafting,  Stamping,  nor  Wafhing ;  but  may  be 

airedly 

. 
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jire&ly  committed  to  the  Smelting-Furnace., 
without  Flux,  or  Addition 

15.  That. in  order  to  road:  Ores  per  fe  in 
perfection,  the  Fire  fhould  be  gentle  at  fl rff, 
ind  afterwards  increafed  up  to  a  degree  of  Ig¬ 
nition  in  the  Ore  f. 

1 6.  That  fome  Ores,  joined  with  rapacious 
mineral  Matters,  may  be  advantageoufly  mixed, 
nr  ftratified,  in  roafting,  with  proper  fixing  In¬ 
gredients  £. 

17.  That  Ores  are  feldom  rendered  the  poor¬ 
er,  but  generally  the  richer,  for  Roafting;  un- 
els  the  Fire  has  been  made  too  ftrong**. 

18.  That  the  bu finds  of  Roafting  of  Ores  is 
mproveable,  and  reducible  to  a  few  eafy  Rules, 
*rith  regard  to  render  the  Ore  more  pulverable, 
ind  difcharge  its  volatile,  fulphureous,  and  ar¬ 
senical  parts  ;  which,  if  retained,  would,  in 
frong  Fiiflon,  partly  prevent  the  feparation  of 
:he  purer  Metal,  and  partly  carry  it  off  into  the 
Air  jf. 

19.  That  Metals,  in  their  Ores,  are  not 
:hofe  fixed  Bodies  they  appear  to  be  in  the  Bars 
)r  Ingots,  to  which  they  are  reduced  by  metal- 
.urgicai  operations 

20.  That  the  operations  of  Stamping  and 
Wafhing  are  only  required  in  the  hard,  flinty, 
and  poorer  Ores;  the  deflgn  of  thefe  operations 
3eing  merely  to  feparate  the  ufelefs,  terreflrial. 
Dr  flinty  and  flony  parts ;  which  would  othenvife 
encumber  the  Furnace,  and  leflen  the  Yield  *f. 

21.  That  fome  hard  Ores  may  be  foftened, 
or  rendered  fitter  for  Stamping  and  Wafhing, 
barely  by  lying  expofed  to  the  open  Air;  which 
thus  feems  to  turn  fome  parts  of  the  Ore  into  a 

faline 
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faline  matter,  or  Vitriol ;  whence  a  kind  < 
friability  or  foftnefs  is  communicated  to  tb 
reft  * **. 

22.  That  the  hardeft  or  ftubborneft  On 
may  be  foftened,  and  rendered  fitter  for  tb 
Stampers,  by  being  firft  ignited,  and  the 
quenched  in  Water;  efpecially  if  this  operatio 
be  feveral  times  repeated  f. 

23.  That  the  two  operations  of  Stamping  an1 
Washing  are,  in  good  meafure,  reducible  t 
one,  in  the  ordinary  Ores ;  the  courfe  of  th 
Water  being  fo  dire&ed  under  the  Stampers,  a 
immediately  to  carry  off  the  lighter  ftony  mat 
ters,  and  leave  the  heavier  or  more  metalli 
parts  behind 

24.  That  the  Sands  of  certain  Rivers  may 
by  a  flight  manual  operation,  be  fometime 
wafhed  for  their  Gold  to  confiderable  profit  m. 

25*  That  the  wafhing  of  Sand  for  Gold  ma] 
be  confiderably  expedited,  by  a  proper  ufe  0 
the  Sieve  ff. 

2 6.  That  Glafs  of  Lead  is  a  powerful  Flux 
fo  as  to  be  capable  of  vitrifying,  or  carrying 
away  with  itfelf  upon  the  teft,  all  the  metallic 
or  mineral  matters  that  are  not  either  Gold  03 
Silver 

27*  That  the  vitrefcible  clafs  of  Fluxes  arc 
more  adapted  to  operate  upon  the  ftony  parts  of 
Ores,  and  the  faline  clafs  upon  the  Ores  them- 
felves,  fo  as  to  feparate  their  Metal  *f. 

28.  That  the  bufinefs  of  Allaying  and  the 
Refining  of  Gold  and  Silver,  depends  upon  that 
property  which  Lead  and  the  Glafs  thereof  have 
of  vitrifying,  or  carrying  off  upon  the  teft,  all 

the 
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he  known  matters,  except  the  two  nobler  Me- 

;als  *.  \ 

29.  That  fome  Ores  naturally  contain  their 

own  Fluxes ;  and  are  therefore  bell:  allayed  and 

melted  per  Je  f. 

3©.  That  the  bufmefs  of  Metallurgy  might 
be  confiderably  improved,  by  difcovering  a 
cheap  and  general  fet  of  powerful  Fluxes 

31.  That  an  enquiry  into  the  nature  of  the 
fufibie  matter,  naturally  contained  in  the  more 
kindly  Ores,  might  lead  to  a  difcovery  of  fome 
cjieap  and  powerful  Fluxes 
‘32.  That  the  large  number  of  compound 
Fluxes  might  be  reduced  to  a  few  general  kinds, 
capable  of  performing  as  much  as  them  all  ieve- 

rally  ft- 

33.  That  the  greateft  improvement  of  Fluxes 
depends  upon  making  and  tiling  them  fo  as  to 
maturate  the  Ore,  or  otherwife  cauie  a  larger 
jfteld  than  can  be  procured  by  the  common 
Fluxes 

34.  That  fuch  maturating  Fluxes  may  be,  in 
fome  degree,  obtained  by  a  farther  knowledge 
of  the  properties,  affinities,  or  relations  betwixt 
Metals  and  Metals,  Metals  and  Mineials,  Oies 
and  Ores,  or  Minerals  and  Minerals  T. 
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LECTURE  XVIII. 


CONTAINING 

Metallurgy-  or  the  Art  of  A  flaying 
and  working  Metals  -from  their  Ores . 

AVING  already  confidered  the  fe-i 
veral  parts  of  Minerology  %  as  pre¬ 
vious  ro  the  Art  of  Metallurgy ;  m 
now  come  to  enquire  into  the  Operations  o: 
Metallurgy  itfelf. 

2.  Thefe  Operations  are  of  two  kinds,  or 
fmaller  and  larger;  with  regard  whereto  the 
whole  of  Metallurgy  may  be  divided  into  twt 
pares;  viz,.  AJJaying^  and  Smelting. 

3-  By  Affaying  we  underftand  the  method  0:, 
determining  by  trial,  in  miniature,  what  wil 
be  the  Yield  of  an  Ore  in  pure  Metal  when  it 
comes  to  be  wrought  in  the  larger  Furnace. 

4.  And  by  Smelting  we.  underftand  the  feveral 
ways  of  reducing  Ores  to  pure  Metal  in  the 
large  way  of  bufinefs,  fo  as  to  fit  the  produce 
foi  the  civil,  mechanical,  and  oeconomical  ufes. 

5-  We  final!  here  enquire  into  both  thefe  parts 
of  Metallurgy;  or  confider  as  well  the  Smelting 
as  the  Allaying  of  Ores.  Thus  the  firft  Experi¬ 
ment  will  (hew  the  method  of  Allaying  and  Smelt-: 
ing  Gold  and  Silver;  the  fecctid  will  (hew  the! 
method  of  feparating  Gold  from  Silver  ;  the  third  I 
will  (hew  the  method  of  Allaying  and  Smelting 


Copper, 


*  See  Lea.  XVII. 


lopper,  Tin,  Lead,  and  Iron ;  the  fourth  will 
iew  the  method  of  making  Brafs  and  Princes 
4etal ;  and  the  fifth  will  exhibit  the  method  of 
making  Steel. 

Experiment  I. 

The  Method  of  AJfafmg  and  Smelting  Gold  and 

Silver  Ores. 

6.  (i)  We  took  a  Penny-weight  of  Silver- silver  Ore 
)re,  reduced  to  fine  Powder;  and  having  put by 
alf  an  Ounce  of  Lead,  cleared  of  its  Silver,  eJnn*' 
ato  a  little  fiat  Elfay-Crucible,  under  a  Muffle 
n  the  Tefuing- Furnace,  we -continued  to  ufe  a 
rentle  Heat,  till  the  Lead  had  imbibed  the  pow- 
lered  Ore,  at  leall  its  metallic  part,  and  fiepa- 
ated  the  more  flony  matter,  in  form  of  a  glaffy 
\coria,  at  the  top.  (2)  We  now  took  out  the 
ump  of  Lead,  impregnated  with  the  Silver 
)f  the  Ore,  and  placed  it  upon  a  1 'eft,  .which 
lad  been  heating,  or  nealing,  all  this  while  un- 
ier  the  fame  Muffle  ;  and  working  with  a  pro¬ 
per  degree  of  Hear,  till  all  the  Lead  was  either 
evaporated,  vitrified,  or  funk  into  the  Eefl,  we 
Fund  a  little  Bread,  or  Grain,  of  Silver  left 
behind ;  which  Grain,  or  Bread,  being  exactly 
weighed,  and  compared  with  the  original  weight 
of  the  Ore,  gives  the  proportion  of  Silver  con¬ 
tained  in  the  Ore,  or  determines  its  richnefs : 

And  the  fame  method  is  equally  applicable  to 
Gold-Ores,  Sand,  or  any  other  matters  con¬ 
taining  Gold,  Silver,  or  a  mixture  of  both. 

7  This  Operation  is  ufually  called  Teftin g, The  opera 
or  Cupelling  ;  and  exhibits  almoft  the  whole'- 
Art  of  the  Affay-Mafter  and  Refiner.  We  lee 
the  Prccefs  confifts  of  two  parts  ;  viz.  Imbibi¬ 
tion.  and  Separation  :  For  the  Lead  is  fir  ft  macie 

to 
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to  drink  in  all  the  Silver  from  the  Ore;  an 
then  the  fame  Lead  is  entirely  feparated  fror; 
the  Silver.  And  in  this  manner  alfo  are  Effay 
taken  of  Silver  Coin,  or  any  mixtures  of  the  no 
bier  with  the  ignobler  Metals:  For  when  th 
Operation  is  exaftly  performed,  no  other  Me 
tals,  befides  Gold  and  Silver,  will  be  left  upoi 
,,  .  the  Teft. 

its  Ratio-  8.  The  phyfical  reafon  of  the  prefent  Procef 
naie'  deferves  to  be  enquired  into.  The  Laws  o 
Principleswhereon  it  depends  are  thefe :  (x)Whe] 
the  imperfed  Metals,  or  other  Minerals,  an 
added  to  melted  Lead,  fome  of  them  will  no 
enter  into  it,  but  remain  floating  on  its  furface 
in  form  of  a  hard  Scoria ;  which  is  the  cafe  with 
Iron  :  (2)  Others  enteric,  but  gradually  emergf 
again;  as  Tin :  (3)  Others  totally  exhale ;  x 
Regulus  of  Antimony,  andArfenic:  (4)  Other! 
again  burn  to  Afhes,  or  run  into  Glafs,  along 
with  the  Lead;  as  does  Copper:  But  (5)  nei¬ 
ther  Silver  nor  Gold  is  capable  of  flying  off. 
burning  to  Afhes,  or  turning  to  Glafs,  by  being 
detained  in  melted  Lead :  Whence  thefe  twq 
Metals,  of  courfe,  remain  pure,  and  feparated 
from  all  the  reft,  at  the  end  of  the  Operation. 
And  thus  we  find,  that  the  Gold  and  Silver  re¬ 
maining  all  the  time,  mixed  among  the  Lead, 
without  going  into  Glafs,  continually  fink  down 
from  the  (helving  tides  of  the  Teft,  towards  the 
bottom  of  the  Hollow,  along  with  the  Lead  f 
which  being  at  length  totally  confumed,  and  the 
Fire  unable  to  keep  Silver  or  Gold  melted  with¬ 
out  fome  addition  of  Lead,  the  Silver  and  Gold, 
if  any,  neceflariJy  grow  rigid,  and  fix  in  a  fmall 
Gold  md  Grain  at  the  centre  of  the  Teft. 
sdverores ,  9.  In  the  large  way  of  bufinefs,  Silver  or  Gold 

eTinthe*' Ofes  are  treated  either  by  Amalgamation  with  . 
Urge  wJy*  Mercury ;  or  by  fmelting  and  refining  them 

with 1 


ith  Lead.  The  method  by  Amalgamation  is  By  Am*i - 
ily  ufed  where  the  Ore  is  exceeding  rich  ;  par-^*f<3W> 
:alarly  at  the  Silver  Mines  of  Potofi:  For  by 
•inding  fuch  rich  Ores  with  Mercury,  the 
)bler  Metals  will  be  drank  tip  by  it,  and  may 
;  readily  feparated  from  it  again  by  Didilla- 
>n ;  which  carries  over  the  Quickfilver,  and 
aves  the  nobler  Metals  behind.  Lead  is  ufed 
ong  with  the  poorer  Ores,  in  order  to  drink 
>  the  nobler  Metals  they  may  contain  ,*  which 
does  much  after  the  fame  manner  by  Fufion, 
Quickfilver  does  without ;  fo  as  to  feparate 
any  heterogeneous  parts,  by  keeping  them 
>ating ;  and  afterwards  redoring  the  nobler 
[etals,  by  Cupellation. 

10.  The  large  way  of  fmelting  Gold  and  Silver  Anfaufm* 
'res  is  analogous  to  the  fmall  one  of  Allaying ; 

l  things  being  proportionably  larger,  the  Fire 
limated  with  Bellows,  and  the  Blad  direded 
ion  the  furface  of  the  melted  Metal ;  fo  as  to 
ow  off  the  Lead  in  the  form  of  Litharge,  he¬ 
re  it  is  fully  vitrified.  But  here  the  Silver  is 
it  perfedly  refined  at  one  operation ;  fome 
'oportion  of  Lead  ftiil  remaining  mixed  among 
,  that  requires  to  be  burnt  out,  after  the  fame 
anner,  in  a  dronger  Fire :  And  even  thus  it  is 
ith  great  difficulty  that  Silver  can  be  obtained 
ire,  or  totally  feparated,  either  from  Lead  or 
opper.  This  large  way  of  working  might  per- 
aps  be  improved  in  refped  of  the  Veflel  or  Ted 
nployed,  and  the  management  of  the  Fire ;  fo 
l  to  wrork  by  the  means  of  Flame,  without  the 
fiftance  of  Bellows. 

11.  With  regard  to  the  Ted,  we  are  to  ob-The  larger 
rve  that  Bone-Adies,  though  ever  fo  well  wafh-^J^ 

1  and  lifted,  are  not,  perhaps,  the  fitted  mat - 

r  to  make  Teds  of;  the  Teds  fo  made  being 

>t  to  crack  in  the  Fire<f  uniefs  dried,  very 

gently. 
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jind  the 
Tire. 


spying 

imperfect. 
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gentl)/,  for  many  days,  before  they  are  ufecj 
But  there  is  a  particular  kind  of  Talc,  or  unvi 
trifiable  Sperth-Stone^  that  being  calcined  t 
fine  Powder,  as  it  readily  may,  and  made  uj 
with  a  final]  iolution  of  Vitriol  in  Water,  af 
fords  inch  Fells  as  may  be  immediately  lifei 
without  danger  of  cracking. 

12.  Again;  The  Flame  of  a  Wind-Furnacj 
may  be  made  to  play  upon  the  furface  of  th 
melted  Metal ;  fo  as  readily  to  perform  th i 
operation,  without  blowing  with  Bellows,  tha 
violently  tear  away  the  Silver  along  with  th 
Lead,  in  the  form  of  Litharge.  And  this  far 
ther  convenience  may  be  obtained.  That  no; 
only  Imaller  and  cheaper  Wood,  but  even  Pit 
Coal,  (hall  here  ferve,  for  the  Fewel ;  providec 
the  ftrudure  of  the  Furnace  be  contrived  for  th< 
purpofe.  And  in  fome  places  they  have  of  lat« 
ad  vantageoufly  ufed  common  Pit- Coal  for  Tell 
ing  in  the  large  way  ;  and  the  fame  improve 
ments  might  alfo  be  made  in  the  fmall  way  o 
Allaying. 

13.  But  how  improveable  foever  the  bulinef 
of  Allaying  may  be,  it  is  fcarce  worth  the  while 
to  intimate  in  what  particulars  it  might  be  im 
proved  ;  becaufe  the  Aflay-Mafters  in  all  coun 
tries  are  obliged  to  make  their  Allays  in  the  man 
ner  peculiar  to  each  country:  Whence  we  fee 
one  reafon  of  the  difagreements  fo  frequently 
complained  of,  by  Merchants,  in  the  Allay: 
made,  upon  the  fame  kinds  of  Ore,  in  Holland 
Germany ,  England ,  France ,  &c.  The  method- 
employed  for  this  purpofe  ail  over  Europe  are 
however,  in  moft  refpe&s  the  fame  ;  but  (h’oulc 
never  be  trufled,  imlefs,  at  leaf:,  two  or  three 
experiments,  made  at  the  fame  time,  by  the 
lame  perfon,  agree  in  the  fame  report. 

<  14,  Ant 
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Of  Philo fophical  Chemiftry.  z6$ 

14.  And  perhaps  in  all  Natural  Philofophy,^  *>#- 
Chemiftry,  and  Metallurgy,  there  is  not  an  Ex-culty' 
periment  which  requires  greater  skill,  accuracy, 

and  truth  of  work,  than  thefe  Experiments,  in 
the  Art  of  Affaying ;  fo  as  to  make  them  fit  to 
pe  depended  upon  :  Nor  indeed  can  fuch  Pre- 
cifion  as  is  here  required  be  well  expected,  but 
from  thofe  who  are  acquainted  with  the  rapa¬ 
cious  nature  of  many  volatile  mineral  Fumes; 
and  the  methods  of  fixing  them,  or  preventing 
their  carrying  off  the  nobler  Metals  upon  the 
reft.  To  affay  in  perfedion  alfo  requires  a 
cnowledge  of  the  relations  and  differences  of  all 
the  Metals  with  regard  to  each  other ;  and 
particularly  to  Lead  and  Antimony.  As  this 
Art  therefore  requires  fo  much  knowledge,  and 
fo  much  accuracy,  in  order  to  pradife  it  with 
uccefs;  hence,  doubtlefs,  proceeds  the  difficul¬ 
ty  we  find  in  procuring  a  true  Effay  to  be  made 
iipon  any  uncommon  Ore:  For  the  Art  of  Af- 
faying  is  extremely  backward  in  admitting  o£ 
approvements ;  as  if  it  were  to  defcend  unalter¬ 
ed  from  one  generation  to  another. 

Experiment  II. 

7 ’he  Method  of  fefarating  Gold  from  Silver ,  by 

Quart  ation. 

15.  We  took  a  mixed  Mafs  of  Gold  and  §\l- Gold  Spa¬ 
rer,  and  melting  it  along  with  three  or  four 

:imes  its  own  weight  of  pure  Silver,  we  beat  the^ua  ^yr„ 
whole  lump,  when  cold,  into  a  thin  Plate  ,  which  tis. 
we  put  into  a  Glafs  of  Proof  Aqua  fortis  fet  in 

warm  Sand;  whereby  the  Silver  was  foon  dii- 
fohred,  and  the  Gold  let  fail  in  a  black  Powder 

B  b  to 
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to  the  bottom.  The  Solution  of  Silver  we  now 
carefully  poured  off,  and  added  a  little  frefh 
Aqua  jortis  to  the  Gold,  and  ufed  a  fomewhat 
ftronger  Heat  than  before,  in  order  to  diffolve 
any  remains  of  Silver  in  the  Gold-Powder.  Then 
the  Aqua  jortis  being  again  decanted,  we  wafh- 
ed  the  Gold  well,  in  feveral  parcels  of  fair 
Water.  And  now  the  Gold-Powder  was  put 
into  a  little  Say-Cup,  and  placed  under  the 
Muffle  in  the  Tefting-Furnace,  till  it  became 
yellow.  It  might  otherwife  have  been  melted 
with  Borax,*  which  brings  it  to  its  true  colour 
and  form.  We  afterwards  weighed  the  Gold, 
to  determine  the  proportion  it  bore  to  the  Silver. 
Laftly,  we  precipitated  the  Silver  out  of  the' 
Aqua  jortis ,  by  fufpending  a  Copper-Plate  there¬ 
in  ,*  then  wafhed  the  Calx,  and  reduced  it  to  its 
metalline  form,  in  the  fame  manner. 

Rationale.  i<5.  The  reafon  for  adding  three  or  four  times 
the  quantity  of  Silver,  in  proportion  to  the  mix¬ 
ed  Mafs,  is,  for  fear  the  Mafs  flnould  contain 
too  much  Gold  to  be  fit  for  the  Operation  ;  01 
to  fpread  the  Gold  contained  in  the  Mafs,  and 
diffufe  it  fo  thinly,  that  it  may  not  defend  the 
Silver,  as  it  otherwife  would  do,  from  the  acJ 
tion  of  the  Aqua  fortis.  And  upon  account  ol 
this  addition  it  feems  to  be  that  the  Operation 
is  called  Quartation. 

TheTrouble  i  j.  This  method  of  feparating  Gold  and  Sil-j 
and  Ex- 1  ver  was  unEnown  to  the  Ancients ;  who  there- 
op nation / fo r e  feparated  Silver  from  Gold  by  Calcination  j 
and  fo  loft  all  the  Silver  that  was  mixed  with 
the  Gold.  And  indeed  the  method  by  Quarta¬ 
tion  is  expenfive  and  laborious  ;  fo  as  not  to  be 
very  advantageoufly  pra&ifed  in  the  large  way 
of  bufinefs ;  though  the  whole  has  been  divided 
into  fuch  a  number  of  hands,  as  to  make  the 
feveral  parts  come  cheap  :  fome  Operators  being 

wholly 
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wholly  employed  in  making  the  Aqua  forth ; 
others  in  purifying  it,  or  bringing  it  to  Proof ; 
others  in  laminating  the  Silver,  and  diffolving 
it;  others  in  feparating  and  reducing  the  Calx 
of  the  Gold;  others  in  precipitating  the  Silver 
with  Copper;  and  others  again  in  feparating 
the  Copper  from  the  Aqua  fortis.  And  hence 
the  whole  Operation  has  been  found  to  anfwer 
the  trouble,  fo  long  as  they  can  recover  about  a 
Dram  of  Gold  from  a  Pound  of  Silver. 

1 8.  But  there  are  certain  Workmen  of  late, fye  opera- 
who  have  the  method  of  feparating  Gold  from ^  imPr°‘ 
Silver  to  much  greater  profit,  without  the 

of  Aq  aa  fortisy  or  Aqua  regidy  and  barely  by  a 
dexterous  application  or  management  of  the 
Fire  ;  at  leaft  without  any  cofily  additions.  This 
method  is  kept  as  a  Secret ;  but  may,  perhaps, 
be  no  other  than  that  publifhed  by  M.  Romberg 
which  conflfts  in  fluxing  the  mixed  Mafs  of  Gold 
and  Silver  with  equal  parts  of  rough  Nitre  and 
decrepitated  Salt,  placed  at  the  bottom  of  the 
Melting-Pot;  whereby  the  Operation,  in  the 
large  way,  may  be  finiflied  in  a  quarter  of  an 
hour ;  the  Gold  thus  falling  to  the  bottom,  and 
leaving  the  Silver  fufpended  or  detained  in  the 
Salts.  Another  way  of  effecting  this  reparation 
may  depend  upon  a  dexterous  ufe  of  Sulphur ; 
which  has  the  power  of  making  Silver  melt  away 
from  a  metalline  mixture  almoft  as  eafy  as 
Lead  f. 

19,  But  to  obtain  either  Gold  or  Silver  in  Gold,  how 
abfolute  purity,  is  no  eafy  task.  For  the 

mon  ufes,  indeed,  the  methods  above  delivered 
may  ferve  ;  but  for  the  more  curious  chemical 
and  philofophical  purpofes,  better  ways  than 
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are  commonly  known  and  pra&ifed  (Viould  be 
difcovered.  To  refine  Gold  by  melting  and 
tefting  it  with  Antimony,  or  Glafs  of  Antimo¬ 
ny,  is  generally,  and  even  by  the  metallurgical 
Chemifts,  thought  a  perfed  way;  but  M.Hom-i 
berg*  has  (hewn,  that  even  this  Criterion,  as- 
alfo  Quartation,  Cupelling  with  Lead,  Fluxing 
with  Borax,  &c.  may  fail,  in  cafe  the  Gold  be 
mixed  with  Emery ,  or  poflibly  fome  other  things., 
When  Gold  is  eager,  as  the  Workmen  call  it, 
that  is,  brittle,  they  hold  it  as  a  Secret  to  melt 
it  with  Mercury-Sublimate.  But  perhaps  no 
Gold  can  be  proved  to  be  perfectly  pure,  till 
it  has  gone  through  all  the  trials  hitherto 
known ;  or  even  fome  of  a  more  curious  na¬ 
ture  ;  particularly  melting  with  crude  Antimo¬ 
ny,  and  afterwards  cupelling  the  Regulus  with 
Lead ;  and,  at  laft,  fufing  it  with  Borax.  Which 
Procefs  we  recommend  to  thofe  who  require 
Gold  in  abfolute  purity  for  any  Standard,  or 
very  curious  Operation. 

silver  Jaw.  20.  The  methods  of  obtaining  Silver  in  pu¬ 
rity  are  various,  and  differ  according  to  the 
Metal  wherewith  the  Silver  is  mixed,  or  allay¬ 
ed.  If  Copper  be  the  Allay,  the  beft  and  cheap- 
eft  way  to  purify  the  Silver  is,  to  calcine  it 
with  half  its  weight  of  common  Sulphur;  then 
melt  the  whole  together;  and  throw  into  the 
Pot,  at  feveral  times,  a  due  quantity  of  clean 
and  new  Filings  of  Iron  ;  which  will  immediate¬ 
ly  make  the  Sulphur  quit  the  Silver,  and  form 
a  Scoria  a- top;  leaving  the  Silver  free  from 
Copper,  Iron,  or  Sulphur,  at  the  bottom. 

Experi-, 
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Experiment  III. 

The  general  Method  of  Affaying  and  Smelting  the 

impurer  Metals ;  Copper,  ‘Tin,  Lead ,  and  Iron. 

21.  We  cook  four  Ounces  of  Lead- Ore,  re-i^oa 
duced  to  Powder,  and  mixing  it  with  an  Ounce4-#^* 
of  the  clean  Filings  of  pure  Iron,  and  half  an 
Ounce  of  the  Black-Flux  *,  we  melted  them  all 
together,  in  a  new  Crucible,  fet  in  a  Wind- 
Furnace  ;  and  by  this  means  found  the  Lead 
clearly  feparated,  in  a  lump,  at  the  bottom  of 

the  Crucible ;  after  it  was  taken  out  of  the  Fire, 
and  fuffered  to  cool. 

22.  The  method  of  thus  working  in  Crucibles,  Howfimlt- 

and  by  the  help  of  Fluxes,  is  not  only  too  th* 

but  alfo  too  chargeable,  to  anfwer  in  the  large °$m  Fne° 
way  of  bufinefs :  Nor  is  there  any  occafion  for 

^eing  confined  to  this  method;  fince  Fufion  in 
\  naked  Fire,  or  in  contad  with  the  burning 
"ewel,  is  found  to  ad  as  a  powerful  Flux,  and 
*et  the  Metal  out  of  Ores  to  advantage.  Lienee 
we  every  where  find  that  Metals  are  fmelted  in 
)pen  Furnaces,  with  a  naked  Fire.  And  though 
:his  has  long  been  a  general  pradice,  the  phyfi- 
:al  reafon  of  it  feems  little  known;  infomuch 
:hat  nothing  is  found  more  wanting  in  philolo¬ 
gical  Metallurgy,  than  the  particular  Hiftory 
f  common  Fufion. 

23.  The  Ores  of  Lead,  Tin,  Copper,  and^R^“ 
[ron,  are  all  commonly  fufed  in  contad  with 

:he  Fewei  of  the  Furnace ;  the  prepared  Ore 
3eing  at  firft  ^ratified,  or  intermixed  with  the 
Wood  or  Coals  :  Nor  could  thele  Ores  any 
)ther  way  be  fufed,  in  a  large  quantity,  fo  as 
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to  acquire  a  metalline  form,  though  urged  with 
ever  fo  ftrong  a  Flame,  or  beat  ever  fo  violently 
upon  by  the  Fire,  whilft  they  were  kept  from 
touching  the  Coals,  by  being  included  in  a  large 
Crucible,  or  Melting-Pot,  after  the  manner  that 
Glafs  is  made;  or  whilft  no  Flux-Powder,  of 
an  oily  or  inflammable  nature,  was  added  *. 
Even  if  the  Ore  thus  treated  were  rich,  or 
naturally  contained  fome  vifible  Grains  of  pure 
Metal;  this  Metal  would  only  remain  almoft 
in  the  fame  ftate  as  it  was,  without  enlarging 
its  bulk  from  the  reft  of  the  Ore :  Whereas  if 
a  little  powdered  Charcoal  be  thrown  in,  or 
the  Ores  were  committed  to  a  naked  Wood- 
Fire,  they  prefently  refolve  into  Metal. 

24.  We  might  obferve  in  our  Experiment  of 
Cupellationf,  how  extremely  apt  thefe  imperfeft 
Metals  are  to  receive  a  definitive  alteration  in 
the  Fire,  or  to  be  burnt  and  reduced  to  Afhes, 
or  Glafs,  along  with  the  Lead ;  on  which  dif- 
pofition  of  them  the  Art  of  Cupelling  depends. 
But  by  contriving  to  melt  thefe  Metals  in  con¬ 
tact  with  the  Coals,  their  metallic  form  is 
greatly  preferved  ;  efpecially  as  the  ftony,  vi- 
trifiable  matter,  wherewith  fuch  Ores  are  ufu 
ally  mixed,  occafions  them,  by  their  clinging 
nature,  to  unite  more  intimately  with  the  glow¬ 
ing  Coals. 

25.  This  Doclrine  receives  a  remarkable  con¬ 
firmation  from  the  ufual  Method  of  recovering 
Metals  burnt  to  Afhes  at  the  Smelting-Furnace  : 
For  if  the  Litharge,  blown  off  in  telling 
or  even  the  Glafs  of  Lead,  or  the  Afhes  of  any 
other  of  the  imperfect  Metals,  be  barely  melted 
in  contact  with  Charcoal,  they  thus  prefently  re¬ 
cover  their  metalline  form.  And  the  fame  thing 
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is  likewife  affe&ed  by  the  addition  of  any  unc¬ 
tuous  or  inflammable  matter ;  whence  it  feems 
to  be  the  un&uous  or  inflammable  matter  of  the 
Coals  which  thus  infinuating  into  the  metalline 
Calces,  reftores  their  metallic  nature.  And  we 
have  feveral  times,  in  the  courfe  of  thefe  Lec¬ 
tures,  had  occaflon  to  obferve  the  great  affinity 
there  is  betwixt  Oils  and  Metals  *  ;  infomuch 
that  their  true  metallic  form,  or  fofcnefs,  and 
ductility,  feem  entirely  owing  thereto. 

2 6.  There  are  three  things,  therefore,  to  be^w 
principally  regarded  in  the  Smelting  of  Ores 

•viz.  (i)  the  Fufibility  of  the  Metal;  (2)  the/* 
Fufibiiity  of  the  Scoria;  and  (3)  the  Contaft  or 
Mixture  of  the  metallic  matter  with  the  inflam¬ 
mable  part  of  the  Coals. 

27.  (1)  Different  Metals  run  in  different*12* ^ 
manners  from  their  Ores.  Ihus  Lead,  though 
extremely  fufible  in  the  Metal,  yet  runs  with/*/.,  m- 
difficulty  from  the  Ore;  fo  as  to  require  a  con -Jlmcedia 
fiderable  violence  of  Fire.  This  ftubbornnefs,L“^ 
not  belonging  to  the  Metal,  muft  be  attributed 

to  the  ftony,  fulphureous,  or  other  mineral  mat¬ 
ter,  wherewith  the  Ore  is  mixed;  which  matter 
feems  to  require  a  degree  of  heat  capable  of  vi¬ 
trifying  the  Lead,  before  the  Metal  will  run  : 

But  then  the  Lead  thus  vitrified  recovers  a  me¬ 
tallic  form  again,  by  coming  in  contact  with  the. 

Coals.  _ 

28.  In  the  cafe  of  our  prefent,  Experiment, 

the  Iron-Filings  laying  hold  of  the  fulphureous 
parts  of  the  Ore,  leave  the  Leaa  at  liberty  to 
run  much  fooner,  and  freer,  from  the  Stone: 

Where  alfo  the  great  degree  of  heat  commum- 
;ated  by  the  Iron-Filings,  and  their  inflammable 
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nature,  muft  have  a  confiderable  effed,  at  the 
fame  time  that  they  will  not  incorporate  with 
Lead,  but,  in  Fulion,  float  on  its  furface. 
Tin,copper,  29.  Tin  runs  from  its  Ore  with  greater  eafe 
andfron.  than  Lead  ;  and  is  therefore  fmelted  in  much 
lefs  Furnaces:  But  Copper  requires  an  intenfe 
Heat,  or  a  Blaft- Furnace ;  and  Iron,  the  great- 
eft  Heat  that  can  be  given  in  a  Furnace :  and 
both  Iron  and  Copper  abfolutely  require  imme¬ 
diate  contact  with  the  Fewel  employed.  Hence 
it  appears,  that  each  Metal  muft  have  its  deter¬ 
minate  degree  of  Heat,  to  run  it  with  advan¬ 
tage  from  the  Ore  or  Stone. 

Jhe  r'f 3°«  (2)  In  order,  likewife,  to  obtain  the 
1  c  Metal  from  the  Ore  to  beft  advantage,  the  Sco¬ 
ria,  or  Slag,  muft  be  neceffarily  made  to  run 
thin  and  fluid  ;  otherwife  it  entangles  or  invif-; 
cates  the  Metal,  and  will  not  let  it  feparate 
dully.  And  hence  we  frequently  obferve,  in  the 
Allaying  of  Copper  Ores,  fmall  grains  of  Metal 
interfperfed,  here  and  there,  among  the  Scoria, 
that  require  to  be  feparated  by  {lamping  and 
walhing  the  whole  Mafs ;  which  labour  might 
have  been  prevented,  by  uling  a  proper  degree 
of  Heat,  capable  of  procuring  a  thin  Fufion, 
and  a  fuitable  Flux  ;  fo  as  to  have  made  all  the 
Metal  fall  to  the  bottom  of  the  Crucible  ;  which 
it  conftantly  does  when  the  Operation  is  well 
performed. 

3 1*  f°  promote  a  thin  Fulion  of  the  Slag,  in 
the  larger  Furnace,  it  is  often  proper  to  ufe  the 
more  fofc  and  fufible  Sands  as  a  Flux  ;  and  fome- 
times  that  Loamy- Sand,  which  the  Smiths  em¬ 
ploy  for  the  welding  of  Iron  ;  this  Sand  readily 
vitrifying,  and  adhering  to  the  Metal  in  the 
iHire  :  And  where  it  will  anfwer  the  charge,  even 
Litharge,  or  Drofs  of  Lead,  might  be  ufed  for 
this  purpofe,  in  the  larger  Furnaces ;  forfcarce 
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my  thing  procures  fo  thin  a  Fufion  of  the  Slag, 
is  Lead. 

32.  In  the  large  work,  Sulphur  is  found  to  sulphur 
idhere  tenacioufly  to  Copper  ;  which  Metal, 
:herefore,  feldom  comes  out  pure  in  the  Furnace/^  from 
vithout  repeated  Fufions.  The  beft  method  0fCoMer° 
eparating  this  Sulphur,  is,  to  ufe  a  violent 
Heat,  no  additional  Flux  at  all,  and  the  great- 
eft  draught  of  Air  that  can  any  way  be  procu- 
•ed ;  fo  that  all  things  may  confpire  to  burn 
>ut,  or  carry  off,  the  Sulphur,  and  introduce, 
n  its  ffead,  a  thing  of  a  different  nature;  viz. 
he  inflammable  matter  of  the  Coals ;  whereon, 
is  we  before  obferved,  du&iiity  appears  to  de- 
>end.  But  where  Iron  is  mixed  with  Copper, 

10  better  addition  is  found  than  Sulphur,  and 
he  more  fulphureous  Marcafites;  or  what  they 
it  the  Smelting- Huts  call  Mavcafite  Blocks :  For 
he  Sulphur  which  thefe  contain  caufes  the  Cop¬ 
ier  readily  to  run  away  from  the  Iron,  and 
eave  it  behind  in  the  Furnace.  And  here  the 
>ower  which  Sulphur  has  upon  the  feveral  Me¬ 
als  is  very  remarkable.  We  before  cbferved, 
hat  it  renders  Silver  almofl  as  fufible  as  Lead  *  : 
t  alfo  greatly  increafes  the  Fufibility  of  Iron, 
ind  Regulus  of  Antimony  ;  but  renders  Tin 
nuch  lei's  fufible  than  it  is  of  itfelf;  and  Lead, 

:ven  refractory  in  the  Fire :  Whence  certain 
lules  might  be  formed,  for  the  ufe  and  appli¬ 
cation  of  Sulphur  to  Metals,  for  the  improve- 
nent  of  Metallurgy.  And  thus  the  whole  Art 
)f  Smelting  feems  to  depend  upon  knowing  the 
degree  of  Heat  required  by  every  Ore ;  lb  as 
:o  make  the  Slag,  as  well  as  the  Metal,  run 
:hin,  and  evaporate,  or  difcharge  the  fulpnure- 
)us  parts;  and,  Iaflly,  introduce  the  proper  me¬ 
tallic. 
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tallic,  duftile  form,  by  means  of  an  un&uousj 
or  inflammable  matter. 

Confequen-  33.  It  feems  principally  owing  to  a  defed  in 
ees  of  war’the  knowledge  of  Fuflon,  that  fo  many  Recre- 
fionfavd'  ments,  or  Slags,  of  Metals,  anciently  thrown, 
Separations &s  ufelefs,  from  the  Furnace,  have  been  wrought 
to  considerable  profit  of  late,  by  more  skilful! 
Workmen ;  at  lead  it  feems  more  rational  to 
attribute  the  fuccefs  to  this  courfe,  than  to  any 
fuppofed  growth  of  Metals  in  fuch  Slags  :  So 
likewife  it  is  currently  believed,  that  Lead  has 
grown  rich  in  Silver,  by  lying  expofed  to  the 
open  Air,  or  by  long  covering  Churches,  or? 
other  Buildings ;  whilft  perhaps  it  is  rather  ow¬ 
ing  to  the  unskilfulnefs  of  the  former  Workmen,1 
who  were  not  able  to  feparate  all  the  Silver  na¬ 
turally  contained  in  Lead.  And  thus  it  appears 
certain,  that  the  ancient  Metallurgies  were  un^ 
acquainted  with  any  way  of  extracting,  to  profit, 
a  final  1  quantity  of  Silver  out  of  Copper  ;  which 
is  now  commonly  done  by  an  ingenious  contri¬ 
vance  * :  Whence  the  ancient  Copper  found  up¬ 
on  Temples,  or  other  Buildings,  frequently 
contain  Silver.  So  likewife  in  the  Foreft  of  Deanl 
they  at  this  day  work  the  Slag  of  their  old  Iron¬ 
works  over  again  to  profit. 

Metals  to  34.  All  moifture,  and  too  fudden  cooling, 
he  carefully  prove  prejudicial  to  the  more  ignoble  Metals 
cooled,  after  Fufion,*  and  fometimes  dangerous  to  the] 
Operator.  A  little  Water  falling  upon  melted 
Iron  or  Copper  makes  them  expand  with  prodi-  1 
gious  violence,  and  difcharge  themfelves  abroad  ; 
with  a  force  like  that  of  a  Canon :  And  even  i 
fudden  cooling  will  often  occafion  the  furface  • 
of  the  Metal  to  crack,  and  fuffer  the  more  in-  j 
ternal  part,  not  yet  fee  or  fixed,  to  ifliie  out  to 
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a  confiderable  diftance ;  whence  either  lofs  of 
the  Metal  or  mifchief  may  enfue.  But  to  pre¬ 
vent  thefe  ill  effects,  after  Cupellation,  it  is 
ufual  for  the  Operator  to  throw  a  quantity  of 
Water,  all  at  once,  upon  the/lump  of  Silver,  as 
it  lies  in  the  Tell,  at  the  moment  that  it  begins 
to  grow  rigid;  for  thus  the  Water,  by  its  cold- 
nefs,  fuddenly  makes  fo  thick  a  cover  upon  the 
furface  of  the  Silver,  that  the  hotter  parts  on 
the  inlide  cannot  break  through  the  upper  : 

Whence  that  fpringing,  or  fpouting  out,  of  the 
Silver,  which  we  fometimes  fee  in  the  fmaller 
way  of  affaying  upon  the  Teft,  when  the  Metal 
fpontaneoufly  cools,  is  entirely  prevented. 

35.  We  have  already  confidered  how  Gold  Jf5  tgno~ 
and  Silver  are  to  be  feparated  when  mixed  *  ; * 
we  ftiould  alfo  know  how  the  lefs  noble  Metals  rated  from 
may  be  feparated  from  one  another:  This  \seachother> 
done  either  by  means  of  Fire  alone,  or  by  means 
of  Lead.  Thus  Copper,  being  more  fufible^1^ 
than  Iron,  will,  in  a  proper  Furnace,  melt,  and^rw 
run  entirely  from  it ;  whilft  the  Iron  is  not 
made  to  flow  with  the  fame  degree  of  heat  as 
melts  the  Copper,  or  elfe  flicks  behind  in  the 
Slag.  After  the  fame  manner  Lead,  being  Lead  from 
more  fufible  than  Copper,  readily  runs  away  CoNer' 
from  it,  in  a  Furnace  kept  of  a  due  heat  for 
the  purpofe.  A  mixture  of  Iron  and  Lead  lsI[™from 
feparated  in  the  fame  manner;  the  Iron  floating  *ea‘m 
upon  the  furface  of  the  Lead,  Copper,  Tin, 

Iron,  Antimony,  &c.  we  before  obferved  might 
be  feparated  from  Gold  or  Silver,  by  telling 
with  Lead  f ;  but  then  the  ignobler  Metals  are 
loft.  And  where  only  a  lmall  proportion  of 
Silver  is  mixed  with  a  large  one  of  Copper,  this 
method  would  prove  ufelefs,  or  prejudicial  : 

Nor 
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siher from] \for  can  a  fmall  proportion  of  Silver  be  well 
Copper.  feparated  from  Copper,  by  any  method  hitherto 
known  ;  fo  as  to  preferve  the  Copper  pure,  or 
eafily  recoverable  :  Whence  at  the  Smelting- 
Huts  the  method  is,  to  get  the  Silver  out  of 
imperfect  Copper ,  or  whilfl  it  Hill  remains  mixed 
with  its  own  Sulphur,  under  the  form  of  what 
they  call  Black  Copper  ;  which  they  melt,  and  , 
fuffer  to  run  among  a  large  proportion  of 
melted  Lead;  then  calling  the  mixture  out  into 
large  Blocks,  thefe  are  carried  to  a  particular 
Furnace,  and  there  fet  upright ,  fo  as  that  the 
Fire,  being  lighted  a-top,  may  commodioufly 
play  between  them.  And  thus  the  Lead  melts 
away  from  the  Blocks,  carrying  with  it  the  Sil¬ 
ver  before  contained  in  the  Copper;  the  Blocks 
of  which  Metal  are  now  left  hollow,  porous, 
fpungy,  and  wrinkled.  Thefe  exhaufted  Blocks 
are  then  removed  to  a  hotter  Furnace,  in  order 
to  be  farther  drained  of  their  Lead.  The  laft 
remains  are,  now  in  another  Furnace,  reduced 
to  periled  Copper  ;  and  the  whole  parcel  of 
Lead,  thus  enriched,  committed  to  the  Tell,  in 
order  to  leparate  the  Silver. 

Copper  ore  36.  In  the  lame  manner  may  Copper  Ores  be 
gepeJ.  aflayed,  by  telling  them  with  a  fmaller  propor¬ 
tion  of  Lead  than  is  ufed  to  Silver  Ores ;  tho* 
this  Operation  requires  a  great  degree  of  care 
and  exa&nefs,  to  prevent  the  Copper  from  be¬ 
ing  carried  off  with  the  Lead,  or  vitrified.  So 
likewife  when  Copper  happens  to  be  mixed  with 
Iron,  the  bed  method  of  feparating  them,  in 
the  way  of  Fifty,  is  to  melt  them  with  Lead ; 
which  readily  imbibes  the  Copper,  but  throws 
the  Iron  to  the  furface ;  where  being  entangled 
with  the  vitrified  Scoria  of  the  Lead,  it  may  be 
taken  off,  and  the  Copper  thus  brought  to  a 
great  degree  of  purity ;  though  indeed  it  is  apt 

to 
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to  lofe  a  little  of  its  du&ility,  on  account  of  feme 
very  minute  proportion  of  Lead,  or  its  Fumes, 
remaining  therein. 

37.  We  have  not  here  confined  ourfelves  toffy  Doc- 
the  confideration  of  one  Metal  more  than  ano-m?e  Zene~ 

v  a  f 

ther ;  but  endeavoured,  under  the  prefent  Ex¬ 
periment,  to  (hew  the  ways  of  treating  all  the 
ignobler  kinds,  or  working  them,  in  the  bed 
manner,  from  their  Ores.  It  is  eafy  to  apply 
this  general  Do&rine,  occafionally,  to  the  treat¬ 
ment  either  of  Lead,  Tin,  Copper,  or  Iron. 


Experiment  IV. 

*Tbe  Method  of  making  Princes  Metal. 

38.  We  took  fix  Ounces  of  Copper,  and  melt-  a  mixed 
ing  it  in  a  Wind-Furnace,  added  to  it  an  Ounce  ^etal  0j'  , 
of  Zink;  then  ftirring  the  whole  well  together,  zmk*  ^ 
we  immediately  poured  out  the  Metal.  The 
Copper  and  the  Zink  may  be  put  into  the  Cru¬ 
cible  together,  if  firft  covered  over  with  the 

Black  Flux ;  which  prevents  the  avolation  of 
the  Zink,  or  preferves  its  metalline  form. 

39.  This  is  an  expeditious  method  of  making Brafe  bow 
a  fine  kind  of  Brafs;  whereas  the  common 

thod  with  Lapis  Calaminaris  requires  a  confide- 
rable  length  of  time,  and  a  violent  Fire  :  For 
this  purpofe  they  calcine  and  powder  the  Cala- 
my  ;  then  mix  it  with  a  little  Charcoal-duff ;  and 
to  feven  Pounds  of  this  mixture  add  five  of  Cop¬ 
per-Plates;  then  giving  eleven  or  twelve  hours 
Fire,  the  Copper  imbibes  about  one  third  oi  its 
weight  of  the  Calamy. 

40*  It  is  here  remarkable  that  the  Calamy, The  nature! 
though  no  compleat  metallic  Body,  nor  mallea-  °I 
ble,  Ihould  yet  concrete  along  with  the  Copper, 

fo  as  not  only  to  increafe  its  weight,  but  alfo  to 

extend 
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extend  with  it  under  the  Hammer;  which  Zinka 
in  making  the  Princes  Metal,  does  not  do, 
though  it  appear  in  all  refpeds  of  a  more  me¬ 
tallic  nature  than  Calamy. 

41.  The  agreements  and  difagreements  of 
thefe  two  Bodies,  Zink  and  Lapis  Calaminaris , 
may  deferve  to  be  farther  enquired  into,  by 
particular  Experiments*  The  Inflammability  of 
Zink  is  very  remarkable ;  for  it  burns  durably 
of  a  bluifli  white  Flame  in  the  Fire ;  and  thus 
refolves  into  a  white  Calx. 

42.  Many  curious  Phenomena,  and  uriexped- 
ed  refults,  happen  upon  mixing  metallic  and 
mineral  Bodies  in  the  Fire  ;  all  which  deferve  to 
be  tried,  and  noted,  as  fads  that  might  at  leaf! 
direct  the  difcovery  of  feveral  new  and  ufeful 
mixtures,  or  compofitions  of  Metals.  We  might 
be  encouraged  to  profecute  this  Enquiry,  from 
thofe  pretty  imitations  of  Gold,  lately  introdu¬ 
ced,  for  the  making  of  Watches,  Buckles,  Cane- 
heads,  Snuff-boxes,  &c.  But  perhaps  a  better 
imitation  of  Gold,  for  thefe  and  many  other 
purpofes,  may  be  obtained  by  M.  Hombergs 
method  of  treating  Copper  with  Quickfilver  : 
For  if  an  Amalgam  be  made  of  one  part  pure 
Copper,  and  three  parts  Quickfilver  ;  and  the 
Amalgam  be  boiled  in  River- Water,  for  two 
hours,*  then  have  the  Quickfilver  diftilled  off,  and 
cohobated  once;  the  remaining  Copper,  being 
now  fufed,  will  be  found  of  a  beautiful  Gold 
Colour,  and  more  dudile  than  common  Cop¬ 
per;  fo  as  to  become  well  fitted  for  Watch- 
work,  Gilding,  and  the  finer  Machines  and 
Utenfiis. 
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Experiment  V. 

‘ the  Method  of  converting  Iron  into  Steel 

43.  We  took  a  few  pieces  of  foft  Iron- Wire, steel  mb: 
and  burying  them  in  a  clofe  Crucible,  full  of 
powdered  Charcoal,  fet  the  whole  in  a  Wind- 
Furnace,  for  two  or  three  hours;  then  taking 

out  the  pieces  of  Wire,  found  them  changed  to 
Steel. 

44.  The  method  of  making  Steel  has  beenifc*  ancient 
ufually  kept  as  a  Secret;  and  at  prefent  there  Method. 
are  but  very  few  Steel-makers  in  England.  The 
ancient  method  was,  to  keep  {lender  Bars  of  Iron 
ignited,  for  feverai  hours,  in  a  melted  mixture 

of  Iron  and  vitrefcible  Sand  ;  then  taking  out 
the  Bars,  and  forging  them,  and  immediately 
plunging  them,  whilft  hot,  into  cold  Water ; 
afterwards  forging  them  again,  till  they  would 
eafily  fnap,  and  appear  white,  and  of  a  clofe 
Texture,  or  Steel-Grain,  when  broke. 

45.  The  prefent  method  is,  to  Gratify  a  larger** modem 
number  of  (lender  Iron  Bars,  with  powdered Method. 
Charcoal ;  and  fill  a  Furnace  with  them,  in  the 

form  of  a  long  Cheft ;  then  keeping  up  a  ftrong 
Fire,* but  fo  as  not  to  melt  the  Iron,  for  tivo  or 
three  days  together.  And  thus  the  Bars  are 
at  length,  when  the  Furnace  is  cold,  taken  out 
unaltered  in  their  external  form :  But  they  may 
be  bliftered  according  to  the  pleafure  of  the  ope¬ 
rator,  by  ufing  Quicklime  along  with  the  pow¬ 
dered  Charcoal. 

4 5.  The  whole  Secret  of  making  Steel  feem swhreon 
to  depend  upon  excluding  the  Ah  from  thef^e0Peram 
Iron  to  be  wrought  upon.  Accordingly  if  a^^ 
large  Ball  of  Iron  be  kept  fo  hot,  for  fome  time, 

that  its  external  furface  (hall  melt,  and  run  like 

Water; 
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Water ;  the  internal  part  of  the  Ball  will,  at 
the  fame  time,  be  converted  into  true  Steel. 
And  hence  appears  the  reafon  why  certain 
Knots,  or  Spindles,  of  Iron  are  fometimes  found 
in  the  middle  of  Caft-Work,  £0  hard  that  no; 
Tool  will  touch  them. 

Cafe-hard-  47.  The  Art  of  Cafe-hardening  is  a  leffer 
mn&*  degree  of  Steel-making;  and  pradifed  by  baking 
Rafors,  Files,  Knife-Blades,  0*c.  in  a  kind  of 
Oven,  Gratified  with  powdered  Charcoal,  Hoofs, 
Horns,  and  the  like,  fo  as  to  exclude  the  Air ; 
and  thus,  by  baking,  to  give  a  Coat  of  Steel  to 
Inftruments,  fome  depth  below  their  furface. 

^teel^kow  4^*  making  of  the  beft  Steel  depends 

made.  °  upon  the  nature  of  the  Iron  employed,  or  its 
Ore  ;  and  ufually  requires  a  proper  mixture  oi 
feveral  kinds  together,  as  well  as  perfedion  in 
the  Art  of  Tempering ;  which,  according  as  it 
is  managed,  fuits  the  Steel  for  different  ufes 
Thus  Gravers  are  of  one  temper,  Drills  of  an¬ 
other,  Watch-Springs  of  another.  Razors  of  an¬ 
other,  & c.  Which  tempers  are  given  them  by 
being  quenched  with  different  heats  in  Tallow 
Water,  or  certain  Liquors,  Juices,  or  the  like. 

AXIOMS  and  CANONS. 

1.  We  learn  from  the  foregoing  Enquiry; 
That  different  mineral  and  metallic  matters  bea: 
different  relations  to  melted  Lead  in  Fufionj 
Whence  fome  of  them  will  not  mix  therewith: 
but  float  on  its  furface :  That  others  evaporate 
and  others  vitrify  it ;  whilft  Silver  and  Gold  re 
main  unaltered  by  it,  and  unimpaired 

2.  That  the  nobler  Metals  have  nearly  th 
fame  relation  to  Quickfllver,  as  they  have  r 

melte< 
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melted  Lead ;  as  being  readily  drank  up  by  them 
both,  To  as  thus  to  be  feparated  from  other 
heterogeneous  matters  *. 

3.  That  Tefting,  in  the  large  way,  is  improve- 
able  by  finding  a  properer  matter  than  Bone- 
Afhes,  for  the  making  of  Tefts,  by  working 
without  Bellows ;  and  again  by  ufing  Pit-Coal, 
and  a  well  contrived  Furnace  f. 

4.  That  the  Art  of  Allaying  is  hitherto  im¬ 
perfect  ;  but  capable  of  receiving  confiderable 
improvement  from  chemical  and  mechanical 
knowledge  £ 

5.  That  the  troublefome  and  expenfive  me¬ 
thod  of  feparating  Gold  from  Silver  by  Quart  a- 
tion ,  may  be  advantageoufly  fuperfeded,  or  let 
afide,  by  means  of  Fufion,  or  a  dexterous 
management  of  the  Fire 

6.  That  Gold  and  Silver  are  rarely  rendered 
abfolutely  pure,  or  feparated  from  all  other 
kinds  of  metallic  or  mineral  matters;  and  that 
to  purify  them  in  this  manner,  requires  the  ufe 
of  better  methods  than  thofe  commonly  ufed 
for  the  purpofe ;  though  the  thing  is  (fill  per- 
formable  by  Art,  and  a  fuitable  Procefsff. 

7.  That  the  particular  Hiftory  of  common  metal¬ 
lic  Fufion  is  wanting,  for  the  improvement  of 
Metallurgy  #. 

8.  That  when  the  Ore  of  an  impeded  Meta  1 
is  in  immediate  contact  with  the  Fire  or  Fewel, 
it  yields  the  more  and  the  better  Metal,  than 
when  contained  in  a  Crucible,  or  kept  fiom 

touching  the  Coals  r 

9.  That  a  languid  Fire  lefiens  the  Yield  of  an 

Qre ;  but  a  brisk  one,  if  not  too  long  conti¬ 
nued,  increafes  it  f*. 

C  c  10.  That 


*  Exp.  I.  f  ib.  £  ib.  **  Exp.  II.  ft  lD* 
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10.  That  the  bufinefs  of  Smelting  in  perfec¬ 
tion  depends,  (i)  upon  ufing  a  degree  of  Fire 
fuited  to  the  Ore ;  (2)  procuring  a  quick  and 
thin  Fufion  of  the  Scoria ;  and  (3)  a  clofe  con¬ 
tact  of  the  Metal  with  the  Fewel,  or  Coals,  em¬ 
ployed  * 

11.  That  Sulphur  has  different  effeds  upon 
the  different  Metals ;  which  effeds  being  well 
noted,  Rules  of  Pradice  might  be  thence  deri-  j 
ved,  for  the  farther  improvement  of  Metal-  , 
lurgy  t- 

12.  That  metalline  Recrements,  or  the  Slags 
of  Metals  once  fmelted,  have  been  wrought  over 
again  to  profit,  on  account  of  the  imperfed  man¬ 
ner  wherein  the  Ores  were  originally  treated 
for  their  Metals 

13.  That  the  ignobler  Metals  are  feparable 
from  each  other  by  the  application  of  proper 
degrees  of  Heat ;  fo  as  to  make  the  more  fufible 
melt  away  from  the  lefs  fufible ;  at  leaft  with 
the  affiftance  of  Lead  m. 

14.  That  all  Metals  are  reducible,  by  burn¬ 
ing,  or  Calcination,  to  terreftrial  Powders,  or 
Calces ;  which,  by  being  melted  with  any  in¬ 
flammable  matter,  affume  their  metalline  form 
again  ft. 

15.  That  the  great  enemies  to  dudility,  or 

the  true  metallic  nature,  are  Sulphur,  Cobalt, 
and  things  compounded  thereof^;  but  that  all 
unduous  or  inflammable  Bodies  are  friendly  to 
Metals,  and  promote  or  reftore  their  dudility, 
when  melted  therewith  *f.  I 

1 6.  That  Copper  may  be  made  to  approach 
the  colour  of  Gold,  and  at  the  fame  time  not 
Iofe,  but  increafe,  its  dudility,  by  being  amal¬ 
gamated  with,  and  diftilled  from,  Quickfilver  ; 

and 

— —a— —— I 
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&nd  that  probably  many  artificial  or  compound 
Metals  are  difcoverable,  by  mixing  various  me¬ 
talline  and  mineral  Bodies  together;  fo  as  great¬ 
ly  to  enrich  and  improve  the  Art  of  Metal¬ 
lurgy  *. 

17.  That  Steel  is  made  by  a  proper  applica¬ 
tion  of  Fire  to  Iron,  in  a  clofe  place,  fo  as  to 
prevent  the  open  Air  from  communicating  freely 
with  the  Iron  f. 

18.  That  Metals  receive  particular  alterations 
in  their  Texture,  or  Confiftence,  according  to 
the  nature  of  the  folid  Subftance,  or  Liquor, 
wherein  they  are  quenched,  or  cooled  £. 

19.  That,  in  general,  Ores  are  no  more  than 
a  natural,  loofe  mixture  of  metallic  matters, 
along  with  earthy  and  fulphureous  ones :  Whence 
artificial  Ores  may  be  readily  made,  by  calcining 
a  Metal  with  Sulphur,  and  mixing  it  with 
Earth  ,*  fo  as,  with  Heat*  to  form  folid  lumps 
of  Ore,  refembling  thofe  dug  out  of  Mines  . 

20.  That  numerous  Experiments  remain  to 
be  made,  and  fads  of  nature,  or  obfervations, 
to  be  regiftered,  or  the  relations  of  Bodies  to  be 
found,  before  this  ufeful  Subjed  of  Metallurgy 
can  be  brought  to  perfedion  ft. 


*  Exp.  IV.  f  Exp.  V.  +  ib.  **  See  Lea.  XVIL 
and  XVIII.  pflim,  ff  Exp,  I.  II.  III.  IV.  V, 


Co  2  LECTURE 


> 


[  ?S8  ] 


LECTURE  XIX. 

CONTAINING 

Pyrotechny;  or  Experiments  relat\ 
ing  to  Gunpowder,  Explofions,  ana 
Phofphori. 

\  -  I 

theDfan. i.  Hr-1  HE  prefent  Defign  is  to  enquire  intd 

the  nature  of  Gunpowder,  Explofions 
and  Phofphori ;  to  try  if  any  ufefu 
do&rine,  or  difcoveries,  may  be  thence  derived 
for  the  improvement  of  Chemiftry  and  Natura 
Phiiofophy.  We  propofe,  CO  t0  examine  intc 
the  nature  and  compofition  of  Gunpowder 
with  the  ways  of  trying  and  improving  it 
(2)  to  (hew  lome  of  the  more  remarkable  kind 
of  Explofions ;  (3)  to  examine  fome  of  the  mor 
eminent  Phofphori  ;  and  (4)  to  deliver  the  Doc 
trine  pointed  out  by  this  kind  of  Experiments. 
The  intent  2.  Our  fir(i  Experiment,  therefore,  will  (he\ 
of  the  Ex-  tjie  method  of  making  Gunpowder;  our  fecond 
periment.  the  methoj  0f  making  the  Pulvis  and  Aurw 

fulminans ;  our  third ,  a  method  of  prodncin 
Heat  and  Fire  by  the  mixture  of  Sulphur  an 
Iron  Filings;  our  fourth,  a  method  of  produ 
cing  Corufcations,  with  Oil  of  Vitriol  an 
Iron  Filings;  our  fifth,  a  method  of  producin 
Fire  and  Flame  by  the  mixture  of  two  cold  L 
quors ;  and  our  fixth  Experiment  will  (hew  th 
method  of  making  the  liquid  Phofphorus  c 

Urine.  _ 

Expeiu 
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Experiment  I. 

*The  Method  oj  making  Gunpowder. 

1.  We  took  four  Gances  of  refined  Salt- Petr efiunpowder 
an  Ounce  of  Bnmitone,  and  fix  Drams 

Small  Coal ;  thefie-  we  reduced  to  fine  Powder, 
and  continued  beating  them,  for  fome  time, 
in  a  Stone-Mortar,  with  a  Wooden  Peftle  ; 
wetting  the  mixture,  between  whiles,  with  Wa¬ 
ter,  fo  as  to  form  the  whole  into  an  uniform 
Pafte ;  which  was  reduced  to  Grains,  by  palling 
it  through  a  Wire-Sieve  fit  for  the  purpofe : 

And  in  this  form,  being  carefully  dried,  it  be¬ 
comes  the  common  Gunpowder. 

2.  We  formerly  (hewed  the  way  of  refining  Nitre  how 
Salt-Petre  for  the  making  of  Gunpowder*. 

order  to  reduce  this  Salt  to  Powder,  they 
folve  a  large  quantity  of  it  in  as  fmall  a  propor¬ 
tion  of  Water  as  poflible;  then  keeping  it  con¬ 
tinually  ftirring  over  the  Fire,  till  the  Water 
exhales,  a  white  dry  Powder  is  left  behind. 

3.  In  order  to  purify  the  Brimftone  employed, Sul-  _ 
they  diffolve  it,  with  a  very  gentle  Heat;  then^J  ?nu' 
fcum  and  pafs  it  through  a  double  Strainer.  If 

the  Brimftone  (hould  happen  to  take  fire  in  the 
melting,  they  have  an  Iron-Cover  that  fits  on 
clofe  to  the  melting  Veflefi  and  damps  the 
Flame.  The  Brimftone  is  judged  to  be  fuffi- 
ciently  refined,  if  it  melts  without  yielding  any 
fetid  Odour,  between  two  hot  Iron  Plates,  in¬ 
to  a  kind  of  red  Subftance. 

4.  The  Coal  for  the  making  of  Gunpowder,  The  coal 
is  either  that  of  Willow,  or  Hazel,  well  charred^*™*, 
in  the  ufual  manner,  and  reduced  to  Powder  : 

And  thus  the  Ingredients  are  prepared  for  ma- 

C  c  3  king 

*  See  Lea.  XIII.  otHato. 
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The  stamp-king  this  Commodity.  But  as  thefe  Ingredients 
inZ-  require  to  be  intimately  mixed  ;  and  as  there 
would  be  danger  of  their  firing  if  beat  in  a  dry 
form  ;  the  method  is  to  keep  them  continually 
moift,  either  with  Water,  Urine,  or  a  Solution 
of  Sal-Ammoniac ;  and  to  continue  thus  damp¬ 
ing  them  together  for  24  hours  ;  after  which 
the  Mafs  is  fit  for  corning,  and  drying  in  the 
Sun,  or  otherwife,  fo  as  feduloufly  to  prevent 
its  firing. 

Rationale  5 .  The  cxplofive  force  of  Gunpowder  is  now 

of  Gm-  a  thing  commonly  known;  but  the  phyfical  rea- 
powder.  fon  thereof  may  not,  perhaps,  be  hitherto  fuf- 
ficiently  underftood.  In  order  to  explain  it, 
let  us  obferve,  (1)  that  Salt-Petre,  of  itfelf, 
is  not  inflammable ;  and  though  it  melts  in  the 
Fire,  and  grows  red  hot,*  yet  does  not  explode,, 
unlefs  it  comes  in  immediate  contact  with  the 
Coals ;  (2)  that  Brimftone  eafily  melts  at  the 
Fire,  and  eafily  catches  Flame;  (3)  that  pow¬ 
dered  Charcoal  readily  takes  fire,  even  from 
the  Sparks  yielded  by  a  Flint  and  Steel ;  (4)  that 
if  Nitre  be  mixed  with  powdered  Charcoal,  and 
brought  in  contact  with  the  Fire,  it  burns  and 
flames;  (5)  that  if  Sulphur  be  mixed  with  pow¬ 
dered  Charcoal,  and  applied  to  the  Fire,  part 
of  the  Sulphur  burns  flowly  away,  but  not  much 
of  the  Charcoal ;  and  (6)  that  if  a  lighted  Coal 
be  applied  to  a  mixture  of  Nitre  and  Sulphur, 
the  Sulphur  prefently  takes  fire,  with  fome  de¬ 
gree  of  Explofion,  leaving  a  part  of  the  Nitre 
behind ;  as  we  fee  in  making  the  Sal  Prunella 
and  Sal  Polycbrefium. 

6.  Thefe  Experiments  duly  confidered,  may 
give  us  the  chemical  caufe  of  the  ftrange  explo- 
five  force  of  Gunpowder :  For  each  Grain  of 
this  Powder  confiding  of  a  certain  proportion 
of  Sulphur,  Nitre,  and  Coal,  the  Coal  prefent- 
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ly  takes  fire,  upon  contact  of  the  fmalleft  Spark j 
at  which  time  both  the  Sulphur  and  the  Nitre 
immediately  melt,  and,  by  means  of  the  Coal 
interpofed  between  them,  burft  into  Flame  ; 
which,  fpreading  from  Grain  to  Grain,  propa¬ 
gates  the  fame  effedt  almoft  inftantaneoufly  ; 
whence  the  whole  Mafs  of  Powder  comes  to  be 
fired  :  And  as  Nitre  contains  a  large  proportion 
both  of  Air  and  Water,  which  are  now  violent¬ 
ly  rarified  by  the  Heat,  a  kind  of  fiery  explofive 
Blaft  is  thus  produced  ;  wherein  the  Nitre 
feems,  by  its  acjueous  and  aerial  parts,  to  att 
as  Bellows  to  the  other  inflammable  Bodies,  Sul¬ 
phur  and  Coal,  blow  them  into  a  Flame,  and 
carry  off  their  whole  lubffance  in  Smoak  and 

Vapour. 

7.  The  difcovery  of  this  Compofition  was  acci -its  co- 

dental,  and  perhaps  owing  to  that  common  ope-w7- 
ration  of  fulminating  Nitre  with  Sulphur,  for 

the  making  of  Sul.  Prunella :  It  appears  to  nave 
been  known  long  before  the  time  of  Swark ,  as 
being  particularly  mentioned  by  Frier  Bacon. 

8.  The  three  Ingredients  of  Gunpowder  are ^*5*- 
mi^ed  in  various  proportions,  ac^oiding  as  tie ferently po* 
Powder  is  intended  for  Mufquets,  Great  Guns,  portioned. 
or  Mortars  :  Though  thefe  proportions  feem 

not  to  be  hitherto  perfectly  adjufled,  or  ietded 
by  competent  experience.  .  „  ,  .  » 

?.  There  are  two  general  methods  of  examm-^tW 

ins  Gunpowder ;  one  with  regard  to  its  purity,^ 
the  other  with  regard  to  itsftrength  :  Its  purity 
is  known,  by  laying  two  or  three  little  heaps 
near  each  other  upon  white  Paper,  and  firing 
one  of  them  ;  for  if  this  takes  fire  readily,  and 
the  Smoke  rifes  upright,  without  leaving  any 
drofs,  or  feculent  matter,  behind,  and  without 
burning  the  Paper,  or  firing  the  other 
it  is  efteemed  a  fign  that  the  wulphur  an  1 

Gc  4  were 
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were  well  purified ;  that  the  Coal  was  good ; 
and  ail  the  three  Ingredients  were  thoroughly 
incorporated  together :  But  if  the  other  Heaps 
alfo  take  fire  at  the  fame  timp,  ’tis  prefumed 
that  either  common  Salt  was  mixed  with  the 
Nitre,  or  that  the  Coal  was  not  well  ground, 
or  the  whole  Mafs  not  well  beat  and  mixed 
together  ;  and  if  the  Nitre  or  Sulphur  was  not 
well  purified,  the  Paper  will  be  black  or  fpot- 
ted. 

How  as  to  jo.  In  order  to  try  the  ftrength  of  Gunpow- 
strength.  there  are  two  kinds  of  Inftruments  in  ufe ; 
but  neither  of  them  appear  more  exadt  than  the 
common  method  of  trying  to  what  diftance  a 
certain  weight  of  Powder  will  throw  a  Ball 
from  a  Muiquet. 

11.  To  increafe  the  ftrength  of  Powder,  it 
feems  proper  to  make  the  Grains  confiderably 
large,  and  to  have  it  well  lifted  from  the  fmall 
Duft.  We  fee  that  Gunpowder  reduced  to 
Duft  has  little  explofive  force  ;  but  when  the 
Grains  are  large,  the  Flame  of  one  Grain  has 
a  ready  palfage  to  another ;  fo  that  the  whole 
parcel  may  thus  take  fire  nearly  at  the  fame 
time ;  otherwife  much  force  may  be  loft,  .  or 
many  of  the  Grains  go  away,  as  (hot,  unfired. 

12.  It  (hould  alfo  feem,  that  there  are  other 
ways  of  increafing  the  ftrength  of  Powder ;  par¬ 
ticularly  by  the  mixture  of  Salt  of  Tartar  :  But 
perhaps  it  were  improper  to  divulge  any  thing 
of  this  kind,  as  Gunpowder  feems  already  fuf- 
ficiently  deftructive. 

i  3.  There  has  been  much  talk  of  a  white  Pow¬ 
der  ;  which,  if  it  anfwered  the  character  given 
it,  might  be  a  dangerous  thing:  For  they  pre¬ 
tend,  that  this  white  Powder  will  throw  a  Ball 
as  far  as  the  Black;  yet  without  making  a  Re¬ 
port.  But  none  of  the  white  Powder  which  we 

'  have 
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have  feen  anfwers  to  this  chara&er;  being,  as 
we  apprehend,  commonly  made  either  with 
Touch-wood  or  Camphire,  inftead  of  Coal.  The 
moft  dangerous  white  Powder,  if  it  may  be  fo 
called,  is  condenfed  Air ;  which,  though  able 
to  difcharge  a  Ball,  with  great  force,  to  a  con- 
fiderable  distance,  makes  no  loud  Report ;  efpe- 
cially  v  hen  not  violently  condenfed,  as  it  need 
not  bo  ;o  have  pernicious  effects, 

14,  And  how  far  Wind-Guns  are  improve- Wind- 
able,  has  not,  perhaps,  been  well  confidered %Guns. 
Sc.  ic  of  them  we  have  feen  difcharge  a  great 
tv, --ocx  of  Bullecs  fuccellively ;  even  the  laft 
v,  'v.  ?f  would  go  through  an  Inch-Plank,  at 
the-  finance  of  feveral  yards:  So  that  this 
,  '.-iue  might  anfwer  the  fame  end  as  a  Muf- 
quer.  But  whether  it  be  practicable  to  make 
::  Guns  in  the  fame  manner,  is  another  con* 
(Gyration;  and  chiefly  depends  upon  finding  a 
G-'ng  fufficiently  ftrong  to  refill  the  violent 
torce  wherewith  Air  might  be  condenfed  by  the 
lUe  of  a  Winch,  &c . 


Experiment  II. 

Pulvis  and  Aurum  fulminans  prepared . 

15.  We  took  three  Ounces  of  purified  Nitre,Pulvis  ful- 
two  Ounces  of  Salt  of  Tartar,  and  one  C 
of  Brimftone,  and  ground  them  well  to 
in  a  Mortar;  then  putting  a  fmall  quantity,  as 
about  half  a  Dram,  of  this  Powder  upon  an 

Iron  Plate,  and  placing  it  over  a  gentle  Fire,  as 
foon  as  the  Powder  juft  began  to  melt,  it  made 

a  fmart  and  loud  Explofion. 

16.  The  more  philofophical  way  of  accounting//,  sfia 
for  this  effeft  of  the  Pulvis  fulminans ,  is  by  fup -accounted 

pofing  that  the  acid  Spirits  of  the  Nitre  and  or* 
ft  "  p  “  Sulphur 


Juncenunans 

gertier?"^5 
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Sulphur,  being  loofened  by  the  Heat,  rufli  to¬ 
wards  one  another,  and  towards  the  Salt  of 
Tartar,  with  fo  great  a  violence,  as,  by  the 
{hock,  at  once  to  turn  the  whole  into  Vapour 
and  Flame. 

Aurum  1 7.  We  diffolved  a  few  Grains  of  fine  Gold 

fulminans  jn  Aqua  regia ;  then  precipitated  the  Solution 
prepared.  with  gait  0f  Tartar ;  and  thus  obtained  a  Pow¬ 
der,  which  we  dried  with  a  very  gentle  Heat.* 
A  Angle  Grain  of  this  Powder  being  laid  upon 
the  point  of  a  Knife,  and  held  over  a  lighted 
Candle,  prefently  went  off,  with  a  very  brisk 
and  loud  Report. 

its  odd  18.  This  Aurum  fulminant  has  other  remark- 
Froperties,  abje  properties,  for  (i)  it  does  not,  like  the 
Pulvis  fulminant ,  and  Gunpowder,  require  the 
application  of  a&ual  Fire  to  make  it  explode ; 
but  though  prepared  with  two  of  the  moft  fixed 
Bodies,  Gold,  and  Salt  of  Tartar,  yet  is  fo  vo¬ 
latile  as  to  By  off,  and  give  this  loud  Report, 
with  a  lefs  degree  of  Heat  than  fuffices  to  kindle 
any  of  the  moft  inflammable  Bodies;  or  even  by 
being  ftrongly  rubbed  in  a  Mortar,  or  dried  on 
a  hot  Furnace:  (2)  It  exerts  its  explofive  Force 
in  vacuo  y  as  well  as  in  the  open  Air ;  and  when 
made  to  explode  in  the  exhaufted  Receiver,  a 
fine  Gold  Duft  has  been  found  fticking  to  the 
fides  of  the  Glafs.  (3)  The  addition  of  a  little 
Brimftone  to  this  Powder  takes  away  its  fulmi¬ 
nating  property  ;  fo  that  after  having  been  melt¬ 
ed  therewith,  the  Gold  is  fet  loofe,  and  may  be 
eafily  recovered,  in  its  native  form,  by  fluxing  it 
with  Borax. 

The  Ratio*  1 9.  Hence  it  (hould  feem  that  the  Body  of  the 
mke  Gold  \n  ^is  powder  is  fubtilly  divided  by  the 
adtion  and  interpofition  of  the  parts  of  the  com- 
pouhd  Menftruum ;  which  Menftruum  being  of 
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an  aqueous  and  aerial  nature,  and  its  parts 
clofely  wedged  in  betwixt  the  fine  ponderous 
parts  of  the  Gold  in  the  Aurum  fulminans ,  when 
this  Powder  comes,  any  way,  to  feel  fuch  a  de¬ 
gree  of  Heat  as  fufEces  ftrongly  to  rarify  and 
expand  the  aqueous  and  aerial  Particles,  they 
burft  with  violence  from  their  Prifons,  and  fcat- 
ter  the  dufty  Particles  of  the  Gold  around. 


Experiment  III. 

I'he  production  of  Heat  and  Fre,  by  the  mixture  of 
Sulphur  and  Iron- Filings. 

20.  We  took  two  Pounds  of  clean  Iron-Fil-  The  firing  _ 
ings,  and  as  much  common  Brimftone,  and 

ing  them  together  for  fome  time,  in  a  Mortar,  Sulphur 
with  the  addition  of  Water,  we  brought  x\\z  explained. 
whole  to  a  kind  of  Pafte  ;  which  being  clofe 
preft  into  an  earthen  Pot,  and  fet  in  a  Chim¬ 
ney,  it  in  a  fhort  time  begun  to  grow  hot,  and 
at  length  took  fire. 

21.  This  mixture  never  fails  to  take  fire,  if 
the  quantity  be  large ;  but  if  it  be  fmail,  the 
Pafte  only  heats  and  cracks,  in  feveral  places, 
fo  that  hot  Vapours  iffue  out  thereat.  But  if 
the  Heat  continues  fufficiently  long,  the  whole 
Mafs  will  be  changed  into  one  uniform  fub- 
ftance ;  which,  being  ground  and  boiled  in  Wa¬ 
ter,  affords  good  Vitriol  of  Iron  * :  Whence  it 
is  manifeft,  that  the  Acid  naturally  contained 
in  the  Brimftone  enters  the  Body  of  the  Iron, 
and  diffolves  it.  This  action  may  therefore  be 
the  caufe  of  the  effect ;  efpecially  if  we  confider 

that  Sulphur  confifts  of  an  un£tuous  or  inflam¬ 
mable. 


*  See  below 
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mable,  as  well  as  an  acid  part :  For  this  inflam¬ 
mable  part  of  the  Sulphur,  doubtlefs,  takes  fire 
in  the  violent  conflict  betwixt  the  Iron  and  the 
Acid  of  the  Sulphur. 

Andap-  22.  This  Experiment,  if  duly  attended  to 
and  applied,  may,  in  the  ufual  way  of  Philo- 
fophers,  account  for  feveral  Phenomena  of  Na¬ 
ture  ;  fuch  as  burning  Mountains,  fubterraneous 
Fires,  Earthquakes,  hot  Baths,  &c.  Thus,  for  | 
inftance,  as  there  are  large  quantities  of  Iron, 
Stone,  and  Sulphur,  found  in  the  Bowels  of  the 
Earth ;  as  alfo  Marcafites,  which  are  a  mixture 
of  the  two  ;  when  thefe  come  to  be  wet,  as 
they  may,  on  many  occaflons,  with  Water,  *tis 
eafy  to  conceive,  that  they  muft  heat,  fwell,  fer¬ 
ment,  explode,  and  yield  a  hot  Steam  or  Va¬ 
pour,  which  forcing  its  way  through  certain 
Caverns  of  the  Earth,  (ball  produce  Earth¬ 
quakes,  or  violent  Strugglings,  of  longer  or 
Ihorter  duration,  till  the  force  finds  vent,  or 
expires  through  fome  Cranny  into  the  Armo- 
fphere.  Sulphureous  Vapours  certainly  abound 
in  the  Bowels  of  the  Earth,  and  ferment,  and 
conflict  with  Minerals,  lo  as  to  take  fire,  and 
make  fudden  Corufcations,  or  Explofions;  and 
if  confined  in  the  Caverns  of  the  Earth,  fome- 
times  burft  and  fhudder  thofe  Caverns  to  pieces. 
At  which  time  the  hot  Vapours,  generated  by 
the  Explofion,  and  expiring  through  the  Pores 
of  the  Earth,  may  raife  Tempefts  and  Hurri¬ 
canes,  or  make  the  Ground  fink  into  Chafms, 
or  the  Sea  boil  up  in  certain  places.  Thefe  ful- 
phureous  Vapours  at  other  times  afcending  into 
the  Atmofphere,  may  there  ferment  along  with 
other  matters,  take  fire ;  and  thus  occafion 
Thutider,  Lightning,  the  Aurora  Borealis ,  and 
other  fiery  Meteors :  At  leaft  this  feems  one 

probable 
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probable  caufe  of  fuch  effects,  and  has  a  founda¬ 
tion  in  Nature  *. 

Experiment  IV. 

Goruf cations  produced  by  means  of  Oil  of  Vitriol 

and  Iron , 

23.  We  took  a  cut  Body,  capable  of  holding  Artificial 
two  or  three  Quarts ;  and  put  into  it  three 
Ounces  of  Oil  of  Vitriol,  and  twelve  of  com- 
Water;  then  warming  the  mixture  a  little,  we 
threw  in,  at  feveral  times,  two  Ounces,  or 
more,  of  clean  Iron-Filings  ;  upon  which  an 
Ebullition,  and  white  Vapours,  arofe  ;  then  pre- 
fenting  a  lighted  Candle  to  the  Mouth  of  the 
Body,  the  Vapour  took  Fire,  and  at  the  fame 

time  afforded  a  bright  Fulmination,  or  Flafh 
like  Lightning.  The  Candle  being  feveral  times 
applied,  in  the  fame  manner,  afforded  the  like 
Corufcation;  during  which  we  fometimes  found 
the  Glafs  filled  with  a  Flame  that  reached,  and 
circulated,  to  the  bottom  of  the  Liquor  ;  and 
fometimes  the  Flame  only  rofe  into  the  neck  of 

the  Glafs.  ,  ,  .  ^ 

24.  This  Experiment  will  not  fuccced,  unlefsC**"* 

the  Oil  of  Vitriol  be  largely  diluted  with  Wa¬ 
ter,  to  make  the  Menftruum  fit  for  diflolving 
the  Metal.  ’Tis  alfo  requifite  to  heat  the  Li¬ 
quor  a  little,  in  order  to  promote  the  Solution, 
that  the  Vapour  may  afcend  the  freer :  But  11 
the  Liquor  be  too  hot,  the  Vapour  will  rife  too 
faft ;  and  fo,  when  the  Candle  is  applied,  only 
take  fire  in  the  neck  of  the  Glafs,  without  mak¬ 
ing  any  remarkable  Fulmination.  ^ 

See  Sir  I fane  Newton's  Queries,  at  the  End  ot  h,s  OfWi 
2nd  M.  L,tmery*$  Paper  upon  the  Subjcft,  in  the  re  co  _ 
moirr. 
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25.  This  Experiment  appears  to  have  a  great 
affinity  with  the  preceding,  and  to  depend  upon 
nearly  the  fame  principle :  the  Oil  of  Vitriol 
being  a  very  powerful  Acid,  correfponding  tof 
that  of  Brimftone ;  and  Iron,  in  itfelf,  con- ; 
raining  fomething  that  is  properly  fulphureous* 
or  inflammable.  It  fliould  feem,  however,  that 
it  is  not  the  Sulphur  of  the  Iron  alone,  but 
that  fome  fulphureous  part  of  the  Oil  of  Vi¬ 
triol  alfo  contributes  to  the  effed ;  for  Spirit  of 
Nitre,  or  Aqua  fortts,  being  ufed  in  this  cafe* 
produce  no  Fulmination :  But  the  Spirits  of  Salt, 
of  Sulphur,  and  of  Allum,  which  are  all  ful¬ 
phureous,  have  here  the  fame  effed  as  Oil  of 
Vitriol. 

26.  The  Experiment  feems  to  have  been  ac¬ 
cidentally  difcovered ,  by  inadvertently  ap¬ 
proaching  a  Candle  near  the  mouth  of  the  Glafs, 
whilft  Iron  was  diffolving  in  diluted  Oil  of  Vi¬ 
triol,  in  order  to  make  the  common  Vitriol  of 
Iron ;  for  if  what  remains  in  the  Glafs  after  the 
Fulmination  is  over,  be  boiled,  filtred,  evapo¬ 
rated,  and  cryftallized,  it  affords  this  Vitriol 
in  great  perfection,  like  what  we  before  obferved 
of  the  mixture  of  Iron-Filings  and  Sulphur*. 

27.  We  would  recommend  it  to  the  curious 
in  Chemiftry,  to  endeavour  to  colled,  and,  if 
poffible,  to  condenfe,  a  quantity  of  the  fulphu¬ 
reous  Vapour  generated  in  the  prefent  Experi¬ 
ment  :  For  this  Vapour  has  not  the  fetid  fmeli 
of  Brimftone ;  but  is,  perhaps,  fomewhat  like 
that  volatile,  aerial  Spirit,  which  gives  virtue  to 
certain  mineral  Waters  f- 

Experi- 

 I,  . . ,  1  -  1 

*  See  above  §  22. 
f  See  Hoffman  of  Mineral  Waters, 
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Experiment  V, 


39? 


Fire  and  Flame  produced  by  the  Mixture  of  tm 

cold  Liquors • 

28.  We  took  two  Drams  of  ftrong  and  frefho/7*/ 
Spirit  of  Nitre,  prepared  with  Oil  of  Vitriol, 

and  putting  it  into  a  clean  and  dry  four  Ounce SJ}-rfe  °^Xm 
Gaily* Pot,  we  fet  it  under  a  Chimney;  then**/, 
immediately,  and  at  once,  poured  to  it  a  Dram 
of  the  true  eflential  Oil  of  Indian  Cloves ;  and 
there  was  inftantly  produced  a  loud  Noife,  a 
violent  Conflift  and  Ebullition,  with  a  confidera- 
ble  Flame;  which  being  extinguilhed,  a  relinous 
Subftance,  or  adual  Rofin,  was  found  at  the 
bottom  of  the  Gally-Pot. 

29.  To  render  this  Experiment  fafe,  (1)  it  Cautions. 
ought  to  be  performed  under  a  Chimney  that 

may  carry  up  the  offenfive  Vapour;  (2)  the 
Oil  fhould  be  poured  from  a  Vial  fixed  at  the 
end  of  a  Stick,  to  prevent  any  of  the  fiery  mat¬ 
ter  from  flying  upon  the  Operator :  And  to 
render  it  fuccefsful,  (1)  Spirit  of  Nitre 
fhould  be  ftrong,  and  frefh  drawn;  (2)  the 
Veflel  wherein  the  Mixture  is  made  fhould  be 
large,  that  the  Matter  may  have  room  tofwell; 

(3)  the  Oil  fhould  be  poured  in  at  once,  to 
make  the  more  expeditious  Mixture ;  laftly,  the 
Gally-Pot  fhould  be  perfectly  dry,  the  Oil  ge¬ 
nuine,  and  the  Spirit  ftrong,  and  new  drawn. 

30.  This  Experiment  is  neither  confined  to  Extended. 
one  certain  Oil,  nor  to  one  certain  Acid  ;  the 
diftilled  Oil  of  Saflafras,  Guajacum,  Box,  Ja¬ 
maica  Pepper,  Cinnamon,  or  even  the  empyreu- 
matic  Oils  of  Hartfhorn,  Blood,  &c.  will  ferve 

the  purpofe ;  or,  in  general,  any  thin,  eftential 

Oil,  thickened  with  Ralfam  of  Sulphur,  CTc.  For 
v  '  feme 


400  Lecture  the  Nineteenth. 


fome  degree  of  thicknefs  or  tenacity  in  the  Oil 
feems  a  primary  requifite,  to  make  it  explode 
with  Spirit  of  Nitre ;  and  for  acid  Spirits,  Oil 
of  Vitriol,  and  moft  of  the  other  acid  Spirits 
highly  re&ified,  will  produce  Flame  with  the 
aromatic  Indian  Oils,  if  unadulterated. 

3  r.  The  Experiment  is  made  to  give  the  great¬ 
er  furprize  when  Gunpowder  is  fired  by  pourn 
ing  a  cold  Liquor  upon  it ;  for  if  Gunpowder 
were  put  to  the  Oil,  this  alfo  would  be  fired] 
upon  pouring  in  the  Spirit  of  Nitre.  Hence  it 
may  feem  ftrange  that  Camphire,  which  is  an 
exceeding  inflammable  Subftance,  fhould  not 
take  fire  when  added  to  the  Oil,  and  treatec 
as  the  Gunpowder.  The  reafon  feems  to  be 
that  Camphire  contains  an  Acid ;  and  therefon 
when  diflolved  in  the  Oil,  fomewhat  anticipate 
or  leffens  the  force  of  the  Spirit  of  Nitre  tha 
is  afterwards  applied  ,•  fo  that  the  Shock  betwix 
the  two  is  not  now  great  enough  to  product 
Arulctc-  Fiame:  For  in  the  Shock,  or  violent  Conflid 
comte  /^•betw*]Xt:  a  ftrong  Acid  and  a  thick  Oil,  diveftec 
of  Acid,  the  Fire  and  Flame  in  the  Experiment 
appear  to  be  produced. 

32.  Nor  is  the  effect  leftened  when  the  Expe 
riment  is  performed  in  vacuo ;  where  half  a  Drar 
of  Oil  of  Carraway-Seeds,  and  a  Dram  of  Spin; 
of  Nitre,  have  made  a  Flafh  like  Gunpowdei 
and  burft  the  exhaufted  Receiver,  a  Glafs  (i 
Inches  wide,  and  eight  deep  *.  This  is  a  ver 
extraordinary  effed ;  as  differing  from  mo 
other  flaming  Bodies,  which  rather  deftroy  tha 
generate  Air :  But  there  muft  be  a  large  quar 
tity  of  Air,  or  fomething  of  equal  force,  gen* 
rated  by  the  exploding  Mixture,  in  order  1 
balance  and  over-power  the  external  preflun 

whic 


Its  Force 
in  vacuo. 


*  See  Sir  Ifatic  Newtons  Jewries  at  the  End  of  his  Optics. 
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\vhich  in  this  cafe  was  feveral  hundred  weight. 
Hence  it  (hould  feem  that  the  force  of  our  expio- 
flve  Mixture  is  much  greater  than  of  Gunpow¬ 
der;  which  will  not  explode  in  vacuo,  nor,  with 
the  afliftance  of  the  Air,  produce  any  thing  like 
fuch  an  effed.  It  may  therefore  be  worth  eon- 
(idering,  whether  fo  great  a  power  could  not 
be  applied  to  fome  uleful  purpofe.  The  mix¬ 
ture  might  be  made  cheap,  by  uflng  any  of  the 
grofs  and  ponderous  empyreumatic  Oils,  in¬ 
stead  of  the  effential  kind. 


40  t 


Experiment  VI. 


The  liquid  Phofphorus  of  Urine. 


33.  We  took  half  a  Dram  of  Camphire,  and^  Pkof- 
ground  it  in  a  Glafs  Mortar,  with  three  Grains^" 

of  the  folid  Phofphorus  of  Urine ;  then  added  as  harmlefs. 
much  effential  Oil  of  Cloves  as  ferved  to  reduce 
the  whole  to  a  fluid  form.  The  mixture  thus 
made  may  be  rubbed  upon  the  Cloaths,  the 
Hair,  or  the  Hands,  without  danger  of  burn¬ 
ing  * 

34.  Chemiftry  hath  fcarce  afforded  any  thing  Hi/lory  of 
more  furprizing  than  the  common  Phofphorus  phofphorus 
To  fee  Letters  traced  with  this  matter  become 
luminous  in  the  dark,  Images  and  the  Bodies  of 

Men  to  blaze  with  Light,  and  abundance  of  the 
like  Experiments,  performed  by  means  of  Phof¬ 
phorus,  made  many  perfons  curious  to  know  how 
it  was  prepared  f.  The  preparation  indeed  feems 
even  to  this  day  kept  as  a  gainful  Secret  in  few 
hands  ;  and  the  matter  fold  at  a  very  gieat 
price :  Whence  we  apprehend  it  would  be  01 

D  d  Angular 


*  See  below  §  43.  (*  0  .  A 

t  See  M.  Homberg’s  Papers  on  the  Subjett, 
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lingular  fervice  to  Chemiftry,  to  render  this 
commodity  cheaper,  and  difcover  its  farther 

ufes. 

35.  With  this  view  we  fhall  here  touch  a 
little  upon  the  Hiftory  of  this  Phofphorus ,  com¬ 
monly  called  Kunckell’s  Phofphorus ,  or  the  Phof- 
f  horns  of  Urine.  It  was  difcovered  by  accident : 
One  Brand ,  an  obfcure  Chemift  of  Hamburgh , 
Humbled  upon  it  as  he  was  fearching  after  the 
Fhilofophers  Stone  ,*  which  he  firmly  believed 
lay  concealed  in  Urine.  This  Subject  therefore 
he  tortured  a  thoufand  ways ;  and  at  length, 
after  a  violent  Diftillation,  found  a  (Fining  mat¬ 
ter,  fince  called  Phofphorus ,  in  his  Receiver. 
This  Matter  was  (hewn  to  Dr.  Kunckell ;  but 
the  Procefs  was  concealed  from  him.  Soon  af¬ 
ter  this  Brand  died  ,*  and  Kunckell  refle&ing  that 
Brand  worked  wholly  upon  Urine,  he  continued 
to  work  upon  the  fame  Subject  himfelf  for  four 
years  together ;  and  at  length,  in  the  year 
1(579,  found  the  thing  he  fought  after.  Do&or 
Kraft  has  ufually  paft  for  the  Inventor  of  this 
Phofphorus ;  he  being  the  firft  that  carried  it 
abroad ;  though  he  only  diftributed  it  for  Dr. 
Kunckell ;  Kraft  being  at  that  time  unacquainted 
with  the  Preparation. 

rhe  fold  ^<5.  The  fuccefsful  method  of  making  it  is 

ZZaJ!’ this 5  Evaporate  any  quantity  of  frefh  Urine 
’  over  a  gentle  Fire,  to  a  black,  and  almoft  dry, 
Subftance;  then  with  two  Pounds  thereof  tho¬ 
roughly  mix  tivice  its  weight  of  fine  Sand  :  put 
the  Mixture  into  a  ftrong  coated  Retort  of 
Stone  ,*  and,  having  poured  a  Quart  or  two  of 
clear  Water  into  a  large  Receiver  with  a  long; 
Neck,  join  it  to  the  Retort,  and  work  in  a  na¬ 
ked  Fire  :  let  the  Heat  be  fmall  for  the  two  firft 
hours;  then  increafe  it  gradually  to  the  utmoft 
violence.  And  continue  thus  for  three  or  four 

hours 
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hours  fucceffively :  At  the  expiration  of  which 
time  there  will  pafs  into  the  Receiver  a  little 
Phlegm  and  volatile  Salt,  much  black  fetid  Oil* 
and  laftly  the  matter  of  the  Phofphorus  in  form 
of  white  Clouds,*  which  either  flick  to  the  fides 
of  the  Receiver  like  a  fine  yellow  Skin,  or  fall 
ro  the  bottom  in  form  of  a  fmall  Sand.  Now 
let  the  Fire  go  out ;  but  take  not  away  the 
Receiver  before  ’tis  cold,  for  fear  of  fetting  the 
Phofphorus  on  fire,  by  admitting  the  Air.  To 
reduce  thefe  fmall  grains  into  one  piece,  put 
them  into  a  little  Tin  Ingot-Mould,  along  with 
Water ;  heat  the  Ingot,  to  make,  the  Grains 
melt  together ;  then  add  cold  Water,  till  the 
matter  is  congealed  into  one  folid  Stick,  like 
Bees- Wax ;  which  being  cut  into  little  pieces 
fit  to  enter  the  mouth  of  a  Vial,  may  be  pre¬ 
ferred  by  Water,  and  keeping  the  Glafs  clofe 
flopped.  If  the  Glafs  were  not  to  be  flopped, 
the  Phofphorus  would  turn  black  on  its  furface, 
and  at  length  be  fpoiled.  T  ,  ; 

37.  The  Cautions  required  to  make  the  Pro  -Cautions'* 
cefs  fucceed  are,  (1)  to  evaporate  the  Urine, 
while  it  is  recent;  (2)  to  prevent  its  boiling 
over,  and  fo  lofing  the  moft  un&uous  part  ; 

(3)  to  let  the  matter  afterwards  ferment  in  the 
cold ;  (4)  to  mix  the  black  matters  with  Sand, 
to  prevent  its  melting  and  running  together  j 
(5)  to  ufe  a  Stone  Retort,  thofe  of  Earth  being 
too  porous,  and  fuffering  the  Phofphorus  to  tranfl- 
ude  fooner  than  pafs  into  the  Receiver;  ( 6 )  to 
have  the  Receiver  very  large,  and  with  a  very 
long  neck,  to  prevent  its  breaking  and  over¬ 
heating;  which  would  either  evaporate  .the  white 
Vapour  wherein  the  Phofphorus  conflfts,  orelie 
prevent  its  coagulating;  (7)  to  put  Water  into 
the  Receiver,  for  keeping  it  cool,  and  quench¬ 
ing  the  Phofphorus ,  as  it  falls  to  the  bottom, 

Dd  1  (?)  t* 
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(8)  to  make  the  Firefmall  at  firft,  that  the  Re¬ 
tort  may  be  preferved,  and  the  black  matter 
graduaiiy  dried ;  which  would  otherwife  fwell 
and  come  over  in  a  black  Froth  :  Lafllyy  ftis 
found  neceffary,  that  the  Urine  for  the  Opera¬ 
tion  be  of  fuch  as  ufe  Malt- Liquors,  rather 
than  Wine*  All  thefe  circumftances  being  re¬ 
quired  for  obtaining  the  Phojpborus  to  advantage, 
no  wonder  if  lb  many  of  thofe  who  attempted  it  j 
mifcarried. 

The  Prccefs  38.  This  Operation  may  be  greatly  (horten- 

jhortened,  ^  by  freezing  and  concentrating  frefh  Urine; 
afterwards  evaporating  it,  with  care;  then  di- 
gefting  it  per  fe  in  the  manner  above  mentioned,  r 
When  thoroughly  digefted,  commit  the  matter, 
in  a  large  quantity,  to  an  Iron  Pot,  with  an 
earthen  Head,  as  the  Chemifts  ufually  do  for  j 
making  Spirits  of  Hartftiorn,  or  the  Spirit  and 
Salt  of  Urine  :  And  when  thus  all  the  Salt  and 
Oil  are  obtained,  let  the  Caput  mortuum  be  taken  j 
out,  and  mixed  with  twice  it’s  own  weight  of 
Alum.  The  Matter  may  now  be  put  into  a 
well  coated  Long  neck,  and  worked  with  care,  : 
in  a  Reverberatory- Furnace,  into  very  large 
Receivers,  filled  with  Water,  and  connected  to 
the  Long  necks  by  Adopters  ;  the  lower  ends 
whereof  may  enter  the  Water,  as  in  diftilling 
of  Quickfilver ;  the  Operation  being  continued 
for  eight  or  ten  hours.  And  this  we  apprehend 
to  be  the  heft  way  hitherto  known  of  procuring 
Phojpborus  to  advantage.  Dr.  Wall  informs  us, 
that  Mr.  Boyle,  being  concerned  to  find  how 
fmall  a  proportion  of  Phofpborus  was  afforded  by 
Urine,  defired  him  to  look  out  for  another  Sub¬ 
ject  that  might  afford  it  in  greater  plenty.  The 
Doctor  afterwards  caufing  a  piece  of  dry  matter 
to  be  dug  up  in  the  Fields  where  Night- men 
emptied  their  Carts,  he  obfervcd  a  great  num¬ 
ber 
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be r  of  (mail  particles  of  Pbofpborus  therein.  This 
Matter  the  Doctor  immediately  carried  to  Mr. 

Boyle ;  who  fet  Bilgar  the  Chemift  to  work  upon 
it :  But  he  could  obtain  very  little  Pbofpborus 
from  it,  till  another  Material  was  added  to  it, 
in  Diftillation ;  and  then  he  procured  Phofphoru * 
in  fuch  plenty,  that,  felling  large  quantities  at 
lix  Guineas  the  Ounce,  he  foon  became  rich, 
and  left  England*.  The  matter  which  thus 
fixes  and  increafes  the  Pbofpborus ,  we  apprehend 
to  be  Alum;  which  is  itfielf  not  only  in  fome 
meafure  prepared  from  Urine,  but  appears  to 
afford  the  fame  kind  of  Acid  that  Pbofpborus 
yields  by  burning :  For  upon  its  Analyfis, 
Pbofpborus  appears  to  be  a  compofition  of  a  ftrong 
Acid  and  an  inflammable  Matter,  exactly  in  the 
manner  of  common  Brimftone;  whence  it  may 
not  improperly  be  called  an  animal  Sulphur  : 

And  accordingly,  like  common  Brimftone,  it  will 
burn  under  a  Glafs  Bell,  and  afford  Flowers, 
that  become  an  acid  Liquor,  like  Oleum  Sulphu- 
m  per  Campanamy  by  attracting  the  moifture  of 
the  Air. 

3 5?.  And  in  this  manner  it  has  been  ufed,  fo  as Fart^r 
to 'produce  extraordinary  changes  upon  Metals,^* 
efpecially  in  the  philofophical  view  ,*  the  Acid  it 
felf,  even  without  Heat,  proving  a  Menftruum 
to  perhaps  ail  the  Metals.  But  when  this  Acid 
is  driven  into  the  Pores  of  the  Metal,  by  the 
idion  of  the  Flame  in  burning  the  Pbofpborus ,  it 
reems  productive  of  much  greater  effeCts;  as  is 
known  to  thofe  acquainted  with  the  fublimer 
Metallurgy.  And  it  is  principally  with  a  view 
)f  promoting  this  kind  of  Experiments,  that  we 
lave  beftowed  fo  much  of  our  Ledure  upon  fa¬ 
cilitating  the  method,  and  eafing  the  expence, 
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Other  kinds 
of  Phof- 
■phori. 


The  block 
t  kef f  horns 


The  Phof- 
f horns  of 
Sal  Am - 
words  a  c  an 
Lime. 


of  preparing  this  Phofphorus ;  which  of  all  the 
kinds  hitherto  difcovered  feems  the  moft  ufeful. 

40.  This  Phofphorus  has  been  feveral  ways  dif- 
guifedj  fo  as  to  make  it  appear  under  various 
forms;  fometimes  as  a  Solid,  iometimes  as  a 
Liquid,  fometimes  as  an  Ointment,  fometimes 
as  a  running  Mercury.  There  are  alio  others 
of  different  kinds  ;  of  which  we  (hall  only  men¬ 
tion  two,  difeovered  by  M.  tPo  m  b  c  bf  ^  t 
is  that  ufually  called  the  Black  Phofphorus,  now 
'commonly  prepared  with  Alum  and  Wheat 
flow  er,  by  taking  four  or  five  parts  of  Alum  to 
one  of  Wheat  Flower,  and  calcining  them  toge¬ 
ther  to  a  brown  or  blackifh  Mafs;  which  being 
powdered,  and  put  into  a  Vial,  let,  loofely 
{lopped  with  Paper,  in  a  Sand-heat,  fo  as  to 
continue  glowing  hotforfome  time;  then  remo¬ 
ving  the  whole  from  the  Fire,  and  fuffering  it  to 
cool  gradually,  5  and  at  laft  flopping  the  Bottle 
dole,  A  little  of  this  Powder  being  poured  out 
of  the  Bottle,  and  expofed  to  the  open  Air, 
immediately  takes  fire,  and  appears  like  a  glow¬ 
ing  Coal.  Bat  the  Powder  muff  be  frefn  made, 
to  have  a  flrong  effect :  For  the  Sun  s  Rays,  %or 
the  moifture  of  the  Air,  being  gradually  admit¬ 
ted  to  it,  deftroy  its  virtue  ;  whence  it  ought  to 
be  kept  in  a  dark  and  dry  place.  !Tis  remark¬ 
able  of  this  Phofphorus,  that  it  may  be  made  ai- 
moft  from  any  animal  or  vegetable  Subftance, 
in  fie  ad  of  Wheat  Flower ;  but  that  no  Salt  what¬ 
ever  can  be  fubftituted  infxead  of  Alum. 

41.  M.  Hcimbergs  other  Phofphorus  is  made  01 
one  part  Sal-Ammoniac,  and  two  parts  Lime? 
dl laked  in  the  Air  ;  thefe  being  mixed  well  toge¬ 
ther,  a  Crucible  is  to  be  filled  with  them,  and 
let  in  a  frrrall  Fire  of  Fufion  ;  where,.  as  foon  as 
the  Crucible  becomes  red  hot,  the  Mixture  will 

melt,  and  ihould  be  ftirred  with  an  Iron  Rod, 

.  -.i  n:  to 
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to  prevent  its  running  oven  When  the  matter 
is  entirely  fufed,  it  may  be  poured  into  a  Brafs 
Mortar ;  and  when  cold,  'twill  appear  of  a 
grey  Colour,  and  almoft  as  if  it  were  vitrified. 

If  now  it  be  (truck  upon  with  any  hard  body, 
it  appears  as  on  fire  in  the  whole  extent  of  the 
Stroke;  but  the  Matter  being  brittle,  it  may 
be  proper,  for  the  Experiment's  lake,  to  dip 
little  Bars  of  Iron,  or  Copper,  into  the  melted 
Matter  in  the  Crucible ;  for  thus  they  will  be 
enamelled,  as  it  were,  with  the  Matter ;  and 
thefe  Bars  may  be  ftruck  upon,  fo  as  commo- 
dioully  to  repeat  the  Experiment  ieveral  times 
before  the  Matter  fails  off.  The  Bars  are  to  be 
kept  in  a  dry  place,  to  prevent  the  Phofphorus 
upon  them  from  running,  by  the  moifture  of  the 

Air. 

42.  Both  thefe  Phofphori  were  difcovered  by  Dfiowy 
accident:  The  firft  was  obtained  by  fearching 
for  a  limpid  Oil,  from  the  common  ftercoracious^.^/# 
matter,  that  (hould  fix  Quickfilver ;  and  the 
fecond,  by  endeavouring  to  calcine  Sal-Ammo¬ 
niac  with  Lime,  fo  as  to  render  it  fufible  like 
Wax;  which  end  was  obtained,  but  not  the 


0t ^  There  have  been  no  very  confiderable 
ufes  of  thefe  two  Phofphori  hitherto  difcovered  1 
but  the  Phofphorus  of  Urine  has  been  employed 
for  making  many  curious  Experiments ;  a  few 
whereof  we  (hall  here  exhibit.  r 

(0  The  Light  of  this  Phofphorus  appears^ "  h 

greater  in  vacuo  than  in  the  open  Air.  /£<?  ph0f. 

(2)  In  hot  weather  it  is  obferved  to  dart phrmof 
Flafhes  of  Light  through  the  Water  wherein®*- 
*tis  contained,  fo  as  exactly  to  referable  Light¬ 
ning  ;  which  thus  darts  unextinguilhed  through 
watery  Clouds  and  Vapours.  (j),  Tkfe 
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(3)  Thefe  Flafhes  of  Light  are  not  apt  to 
kindle  or  burn  any  combuftible  matter,  in  which 
they  refemble  the  harmlefs  kind  of  Lightning ; 
but  in  a  condenfed  ftate  this  Phosphorus  burns 
very  furioufly,  and  with  a  moft  penetrating 
Fire,  fo  as  to  melt  and  diffolve  Metals:  In 
which  refped  it  again  refembles  the  more  de¬ 
finitive  kinds  of  Lightning,  which  are  found 
to  have  the  fame  effe&s. 

(4)  If  a  little  piece  of  this  Phofphorus  be  view¬ 
ed  through  a  Microfcope,  the  internal  parts  ap¬ 
pear  in  a  conftant  Ebullition. 

(5)  A  little  piece  of  it  being  put  into  a  Silver 
Spoon,  and  held  over  the  Fire,  it  burfts  out 
into  a  fhining  Flame,  leaving  a  red  fpot  in  the 
Spoon,  of  a  corrofive,  acid  tafte  ;  and  being 
diluted  with  Water,  the  mixture  makes  a  con¬ 
flict  with  Oil  of  Tartar  per  deliquium . 

(6)  If  a  little  of  it  be  ground  in  a  Glafs 
Mortar,  with  twenty  times  its  own  weight  of 
Nitre,  it  does  not  take  flame,  but  only  difperfe 
a  Alining  property  through  the  Body  of  the 
Nitre;  but  if  ground  in  the  fame  manner  with 
Iron-Filings,  reduced  to  Powder,  a  bright  Flame 
immediately  enfues. 

(7)  Though  this  Phofphorus  appears  to  be  a 
kind  of  Sulphur;  yet  it  does  not  diffolve  in  high 
rectified  Spirit  of  Wine,  but  communicates 
fome  fulphureous  parts  thereto  :  For  if  this 
Spirit  be  poured  to  Water  in  the  dark,  it 
yields  a  faint  degree  of  Light. 

(8)  The  nature  of  this  Phofphorus  is  confide¬ 
ntly  changed,  by  being  long  digefted  with  Al¬ 
cohol  :  For  thus  it  becomes  a  kind  of  white 
tranfparent  Oil,  that  does  not  coagulate  with¬ 
out  an  extreme  degree  of  cold,  nor  afford  any 
manner  of  Light ;  and  when  frefh  Spirit  of 

Wine 
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Wine  is  poured  thereon,  it  does  not,  like  other 
Oils,  mix  therewith,  nor  diGolve  therein. 

(9)  If  this  Phofphorus  be  feparated  from  the 
Spirit  of  Wine  wherewith  it  was  digefted,  and 
be  afterwards  well  wafhed  in  common  YVater, 
it,  by  degrees,  recovers  its  former  confidence, 
and  coagulates  into  a  tranfparent  matter,  whiter 
than  before  ;  but  neither  affords  fo  much  light, 
nor  recovers  its  primitive  Gaining  virtue,  nor  its 
yellow  colour. 

(10)  The  Spirit  of  Wine  fo  feparated  be¬ 
comes  yeilowifh,  and  fmells  ftrong  of  the  Phof¬ 
phorus  ;  though  it  Gaines  not,  except  when  poured 
upon  Water. 

(i  i)  This  Phofphorus  being  mixed  with  a  large 
quantity  of  Pomatum,  makes,  as  well  as  with 
Camphire  and  the  Oil  of  Cloves,  a  (billing  Un¬ 
guent,  that  may  be  rubbed  on  the  hands  and 
face,  without  danger  of  burning,  fo  as  to  render 
them  luminous  in  the  dark. 

(12)  If  a  piece  of  Paper,  or  Linen,  be  dipt 
at  one  end  in  Spirit  of  Wine,  and  a  bit  of  Phof~ 
phorus  be  cruGaed  on  the  other  end  that  remains 
dry,  the  Spirit  will  be  fired  by  the  Phofphorus , 
without  immediate  contact:  But  the  fame  thing 
will  not  happen,  if  the  Paper  were  dipt  in  Oil 
of  Turpentine,  nor  if  a  bit  of  Phofphorus  were 
rubbed  upon  the  end  dipt  in  the  Spirit  of  Wine  ,* 
only  when  the  Spirit  is  entirely  evaporated  the 
Phofphorus  will  burn,  though  with  difficulty,  and 
Gowly. 

44.  There  are  many  of  thefe  odd  kind  of 
Experiments  that  might  be  made  with  Phofpho¬ 
rus  ;  which  is  a  Subftance  that  feems,  in  Che- 
miftry,  to  be  much  fuch  a  thing  as  the  Loadftone 
in  Natural  Philofophy  ;  and  its  effe<5ts  almoft  as 
odd  and  difficult  to  explain,  for  want  of  knowing 

the  latent  properties  of  Bodies.  ^  _ 

AX  IOMS 
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AXIOMS  and  CANONS. 

1.  We  learn  from  the  preceding  Experiments, 
That  Gunpowder,  and  the  Arts  thereon  depend¬ 
ing,  are  capable  of  farther  improvement  ;  and 
that  more  forcible  and  deftru&ive  inventions 
than  thofe  at  prefen t  in  ufe  are  difcoverable,  if 
required  *. 

2.  That,  in  particular,  great  ufe  may  be 
made  of  compreifed  Air  in  this  way,  the  mix¬ 
ture  of  Iron-Filings  and  Brimftone,  in  large 
quantities;  the Pulvis  and  Aurum  fulminans,  Salt 
of  Tartar;  the  mixture  of  certain  cheap  Oils 
and  acid  Spirits,  for  producing  extremely  pow¬ 
erful  and  deftru&ive  effeds|. 

3.  That  many  natural  Phenomena,  fuch  as 
Earthquakes,  Thunder,  Lightning,  Vulcanoes, 
the  Aurora  Borealis ,  Hot  Baths,  &c.  are  imita- 
ble  and  explicable  by  chemical  Experiments ; 
particularly  Mixtures,  and  explofive  Powers  t 

4.  That  Fire  and  Flame  are  producible  by 
the  fimple  mixture  of  appropriated  Bodies,  if 
made  with  fufHcient  violence  ;  or  that  Oils  freed  j 
of  their  acid  part,  and  fuddenly  joined  with 
ftrong  acid  Spirits,  are  inftantaneoufly  produc¬ 
tive  of  Fire  and  Flame 

5.  That  by  this  a&ion,  or  the  intimate  and 
ftrong  union  of  acid  Spirits  with  Oils,  Rofins 
are  producible  ft* 

6.  That  very  violent  Explofions  may  be  made 
in  vacuo ,  as  well  as  in  the  open  Air 

7.  That  the  Phosphorus  of  Urine  is  applicable 
to  many  extraordinary  purpofes ;  particularly  to 
the  introducing  of  uncommon  changes  in  metal¬ 
line  Bodies*!. 

8,  That 

*  See  Exp.  I.  II.  and  V.  f  Exp.  I.  II.  III.  V.  4  IB. 

IV.V.VI  **  Exp.V*  ft  ib.  ffib.  *+  Exp.  VI. 
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3  That  as  moft  Difcoveries  of  chemical  Ex- 
olofions  and  Phofphori  were  accidental,  greater 
Sines  may  be  expedted  from  a  fagacious  Expe¬ 
rience  conducted  by  Reafon,  and  by  a  farther 
difcovery  of  Cattles  and  Axioms*. 

g.  That  the  Phofphorus  of  Urine  may  be  made 
in  large  quantities,  and  with  fmall  expence  ;  io 
as  to  afford  delirable  opportunities  for  the  far¬ 
ther  improvement  of  Chemiftry  and  Metal¬ 
lic!.  That  there  may  be  many  latent  properties 
in  Bodies,  remaining  unknown  to  us,  for  want 
of  making  the  proper  Experiments;  which  alone 
can  dil'cover,  and  bring  ^hofe  properties  to 

light. 
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See  Exp.  I.  II  HE  IV.  V.  VI. 
III.  IV.  V.  VI. 
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LECTURE  XX. 


CONTAINING 

Ways  of  applying  Chemiftry  to  the  far¬ 
ther  Service  and  Improvement  of  Na¬ 
tural  Phiiofophy,  Arts,  Trades,  and 
Bimnefs. 

I. 

prefent  Ledure  is  intended  to  (hew 
fome  particular  ways  of  extending  and 
applying  Chemiftry  to  the  farther  im- 
provement  of  Natural  Phiiofophy,  Arts,  Trades, 
and  Manufactures :  For  though  this  be  the  ge¬ 
neral  Defign  of  our  whole  Courle  ;  yet  we 
judge  it  proper  to  beftow  our  Iaft  Ledure  ex- 
preisly  upon  the  Subjed.  We  fliall  therefore, 
(i;  divide  Chemiftry  into  its  feveral  Branches 
and  (hew  how  each  of  them  may  be  farther  im¬ 
proved  ;  (2)  exhibit  a  fet  of  Experiments  tend- 
ing  to  that  end  ;  and  (3)  offer  a  few  Rules  for 
its  farther  application  and  enlargement. 

2.  Chemiftry,  in  general,  maybe  ufefully  di- 
vided  into  Philofophical,  Technical,  Cornmer- 
ciai,  and  Oeconomical  Chemiftry. 

s-  By  Philofphicai  Chemiftry  we  underftand  Che¬ 
miftry  pradifed  in  Miniature,  after  the  manner 
ot  our  prefent  Courfe;  fo  as  to  difcover  the 
Caufes  of  phyfical  Effeds,  and  to  make  new 
Diicoveries  in  Nature  * 

4.  Ey 


*  See  below  §  7, 
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4.  By  Technical  Chemiflry  we  underhand  the  Technical, 
application  of  Philofophical  Chemiflry  to  the 
immediate  fervice  of  an  Art ;  fo  as  to  invent, 
form,  affifl,  promote,  or  perfect  it  in  the  large 

way  of  bufinefs. 

5.  By  Commercial  Chemiflry  we  mean  the  appli-  Commer^ 
cation  both  of  Philofophical  and  Technical  Che-CM/* 
miftry  to  the  cftablifhing,  fupporting,  and  im¬ 
proving  any  Branch  of  Trade  or  Commerce. 

6.  And  by  Oeconomical  Chemiflry  we  mean  th e  And  Deco- 
application  of  Philofophical,  Technical,  andnom‘cai‘ 
Commercial  Chemiflry  to  the  fervice  and  ac¬ 
commodation  of  a  Family. 

7.  Philofophical  Chemiflry  confifls  of  three Fhilofipbi- 
parts;  viz.  Invention ,  Rationale ,  and  Experi- cal  che~ 
ment :  Whence  we  may  define  it  a  particular^^ . 
Exercife  of  the  rational  and  inventive  Faculties 

of  the  Mind,  leading  to  Experiments,  and 
thence  to  the  difcovery  of  Caufes  ;  fo  as  to 
form  Axioms,  that  (hall  rationally  account  for 
Phenomena,  and  difcover  Rules  of  Pra&ice  for 
producing  ufeful  effedls.  And  thus  Philofophi¬ 
cal  Chemiflry  is  not  only  a  Key  to  all  the  other 
parts,  but  of  itfelf  difcovers  the  Caufes  of  ma¬ 
ny  natural  Phenomena;  as  particularly  Earth¬ 
quakes,  Vulcano’s,  Vegetation,  the  growth  of 
Minerals,  &c. 

8.  This  Branch  of  Chemiflry  alfo  explain  sits  office, 
the  general  forms  and  qualities  of  Bodies, 
whereon  their  properties  and  effe&s  depend  ; 

as  Volatility  and  Fixednefs,  Fluidity  and  Firm- 
nefs.  Colours,  Tafles,  Odours,  Eftervefcences, 
Fermentations,  Solution,  Precipitation,  Conge¬ 
lation,  Extra&ion,  and  the  like. 

9.  To  this  part  of  Chemiflry  it  likewife  be¬ 
longs  to  bring  new  inventions  to  the  tefl,  fo  as 
to  difcover  their  validity  or  infufEciency  :  Thus 
when  any  hint  is  flarted  for  a  n£vv  Trade,  or 

method 
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Wujlrateil. 


Its  Im¬ 
provement  , 
by  a  port¬ 
able  Labo¬ 
ratory. 


By  prafii- 
fmg  it , 
‘without 
Tire  or 
Turnace : 


method  invented  for  the  improvement  of  an  old 
one,  before  any  attempt  is  made  to  apply  it  in 
theWger  way,  the  proper  Alfa y  or  Experiment 
muft  firft  be  performed  in  Miniature ;  where  if 
it  prove  fuccefsful,  this  may  rationally  encou¬ 
rage  the  erecting  of  fuch  a  difcovery  into  an  art, 
or  its  application  to  the  improvement  of  bull* 

10.  To  have  an  example  of  this  whole  Proce¬ 
dure,  we  need  but  reflect  upon  the  general  office1 
of  the  Affay-Mafter ;  who  before-hand  difcovers, 
in  Miniature,  the  quantity  of  Metal  contained 
in  any  Ore  affigned  ;  thereby  giving  a  diredion 
to  the  Operator  at  the  larger  Furnace.  And 
thus  Philofophicai  Chemiftry  plays  diredly  into 
the  hands  of  the  Technical,  Commercial,  and 

Oeconomical  fpecies.  . 

1 1.  But  before  it  can  do  this  to  the  belt  ad¬ 
vantage,  there  are  feveral  deficiencies  therein! 
that  require  to  be  fupplied :  And  firft,  the  La*« 
bour,  Time,  and  Expence  necelfary  to  procure 
the  proper  Furnaces,  Vefiels,  Utenlils,  and  Sub¬ 
jects,  for  the  ready  and  commodious  exercife  oi 
this  Art,  have  been  a  great  hindrance  to  its 
advancement.  -Upon  which  confideration  wej 
have  endeavoured  to  colled  together  a  commo¬ 
dious  Philofophicai  Laboratory  in  a  portable  form., 
attended  with  as  many  conveniencies  as  the  na¬ 
ture  of  the  thing  will  allow 

12.  In  our  Definition  of  Chemiftry  f,  we  en¬ 
deavoured  to  avoid  the  common  error  of  con¬ 
fining  this  Art  to  the  foie  ufe  and  application^] 
Fire.  We  hope  to  have  (hewn  T,  that  it  has  s 
right  to  employ  the  other  Elements,  Air,  ^Wa¬ 
ter,  and  Earth ;  to  which  we  may  add 


a  nci 


*  See  the  Elfty  for  introducing  a  Portable  Laboratory, 
f  Left  I.  in  init.  $  Le£t,  I,  II.  HI.  IV. 
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and  various  kinds  of  Motion.  And  if  it  be  re¬ 
membered,  that  Chemiftry  is  the  Art  of  analy- 
fing  and  compounding  Bodies  by  means  of  all 
the  Inftruments  we  can  procure,-  an  attempt  to 
introduce  ways  of  working  in  the  Art  without 
Fire  or  Furnace,  will  nor  appear  furprizing. 

13.  Nay,  if  a  due  eftimate  were  made,  and  Particular^ 
the  full  fcope  and  extent  of  Chemiftry  con 

dered ;  a  large  and  curious  part  of  it  would  ap-  0i‘ 
pear  to  depend  more  upon  other  things,  than 
upon  the  dired  ufe  of  Fire:  Thus,  for  example, 
the  whole  of  Fermentation  and  Putrefadion, 
two  expenfive  Operations  in  Nature  and  Art, 
are  performable  without  the  ufe  of  either  Fire 
or  Furnace.  Farther,  the  adion  or  inftrumental 
efficacy  of  Air,  Water,  and  Earth,  might,  with 
regard  to  chemical  Operations,  be  oppofed  to 
the  adion  of  Fire  ,*  which  has  Fill  a  more  dired; 
Antagonift,  or  rather  Correlative ;  m.  Cold; 
whofe  efficacy  in  Chemiftry  is  extremely  great, 
and  feparates  the  more  ufeiefs  and  aqueous  parts 
of  Bodies  from  thofe  that  are  more  fpirituous 
and  effiential ;  as  we  fee  in  the  Concentration  of 
Wines,  Vinegars,  and  other  fpirituous  and 
fa  line  Liquors,  by  Froft 

14.  There  is  farther  wanting  to  the  improve- cfamifhy 
ment  of  Philofophical  Chemiftry ,  a  Collodion 

all  that  is  hitherto  known  and  pradifed  in  thef 
Art,  to  (hew  the  prefent  ftate  and  condi ti on  Experi- 
thereof.  And  this,  perhaps,  would  make  no mmtsand 
very  large  Volume;  for  the  original  experimen-^^^ tJ 
tal  Writers  are  very  few,  in  comparifon  of  the 
Colledors  and  Tranfcribers  :  But  the  more  uie- 
ful  part  of  fuch  a  Work  is  not  to  be  found  in 
Books;  and  can  only  be  had  from  obferving, 

colleding. 


*  See  the  laft  of  three  E flays  in  Artificial  Phiiofophy,  ct 
tsfniver&l  Chemiftry,  Awn,  1 73 1 . 
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A  Lift  of 
Deliderata. 


Technical 

Chemiflry 

divided. 


colleding,  and  digefting  the  daily  pradices  of 
mechanical  Operators;  luch  as  Refiners,  Affay- 
Mafters,  Smelters,  Dyers,  Sugar-bakers,  Soap¬ 
boilers,  &c.  And  till  the  Secrets  and  Myfteries 
of  thefe  Arts  are  known  to  the  chemical  Philo-, 
fopher,  he  will  want  many  things  that  are  ne- 
cefl'arily  required  to  the  improvement  of  Philo¬ 
fophical  Chemiflry. 

15.  The  laft  particular  we  (hall  at  prefent' 
intimate,  as  wanting  for  the  exercife  and  im¬ 
provement  of  Philofophical  Chemiflry,  is  a  Lift 
of  the  Chemical  Defiderata  in  ail  Arts  and 
Trades,  in  order  to  procure  the  readied  ways  of 
fupplying  them  :  For  fuch  a  Lift  would  contain 
fo  many  Problems  for  the  Philofophical  Chemift 
to  folve. 

1 6.  We  now  proceed  to  Technical  Chemiflry  j 
which,  for  the  fake  of  ufe  and  commodioufnefs, 
we  divide  into  four  parts ;  as  it  relates  to  Sub-| 
jeds  of  the  animal,  vegetable,  and  mineral 
Kingdoms  ;  or  to  feveral  of  them  at  once.  Thus 
under  animal  Arts  comes  the  Art  of  preparing 
Size  and  Glue,  Tanning,  Ivory-Staining,  thej 
Dying  in  Wool,  Silk,  (Tc.  Under  vegetable! 
Arts  comes  the  Art  of  Timber,  or  the  ways  oi 
preferving  it  found  againft  the  injuries  of  the 
Weather,  the  Sea,  &c.  the  Art  of  making 
Rofin,  Pitch,  Oil  of  Turpentine,  Charcoal 
Pot-Afti,  Oc.  the  Art  of  Brewing,  and  Fer¬ 
menting  for  Wines,  Vinegars,  &c.  the  Art  0: 
Sugar-making,  and  Refining  ;  the  Art  of  Soap¬ 
making,  Uc.  Under  mineral  Arts  come  the 
Arts  of  Salt,  Copperas,  Vitriol,  Borax,  Potte^ 
ry,  Metals,  Foundery,  Smithery,  &c.  Anc 
laftly,  under  mixed  Arts  comes  the  Art  of  Pa¬ 
per,  the  Art  of  Ink,  the  Art  of  Japanning,  th< 
Art  of  Glafs,  the  Art  of  Pigments,  the  Art  0 
Pharmacy,  the  Arc  of  Fire- Works,  C 7  c.  al 
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which  are  proper  chemical  Arts,  that  fail  under 
Technical  Chemiftry. 

17.  It  were  eafy  to  give  a  Catalogue  of  a  How  to  fa 
large  number  of  new,  and  probably  advanta-,'^ro'?J^0 
geous,  Arts  or  Trades,  that  might  be  fet  up  in 
England .  Thus,  for  inftance,  we  would  recom¬ 
mend  the  introduction  of  EnglifJj  Arracks  and 
Brandies ;  which  might  be  fo  plentifully  afford¬ 
ed  by  the  Tappings  of  our  Trees,  and  all  kinds 

of  Summer-Fruits :  Nor  need  Wines  themfelves, 
even  from  the  Grape,  be  here  excepted  ,*  efpe- 
cially  as  we  have  an  excellent  method  of  improv¬ 
ing  all  poor  and  thin  Vines,  by  adding  fine  fla- 
vourlefs  Sugar  in  the  Fermentation  *. 

18.  We  have  endeavoured  to  (hew,  in  the 
preceding  Lectures,  that  many  of  our  Trades 
are  improveable ;  particularly  Brewing,  Dril¬ 
ling,  Soap- boiling,  Pharmacy,  Minerology,  Me¬ 
tallurgy,  C 7c.  And  for  new  Trades,  that  the 
refining  and  making  of  various  Commodities 
may  be  as  advantageoufly  praCtifed  in  England 
as  elfe where :  And  among  thefe  may  be  reck¬ 
oned  the  refining  of  Borax,  Camphire,  Tartar, 
coarfe  Manna,  C 7c.  the  making  of  Salt-Fetre, 
the  obtaining  of  Sulphur,  the  making  of  blue 
Vitriol,  Porcellane,  new  artificial  Gems,  and 
numerous  other  Commodities  of  Price  and  ufe. 

i9i  The  great  thing  wanting,  to  the  advance¬ 
ment  of  Arts,  and  the  perfection  of  this  whole 
Affair,  feetns  to  be  the  joint  concurrence  of  cer¬ 
tain  Perfons,  who  (hould  contribute  to  the  car¬ 
rying  of  it  on.  The  compafs  of  knowledge  al¬ 
lotted  to  a  fingle  man  or  two,  bears  no  propor¬ 
tion  to  that  required  for  the  due  conducting  of 
this  Work :  Nor,  perhaps,  is  the  knowledge  in 
being,  of  the  kind  here  principally  required, 

E  e  Arts 


*  See  the  Lecture  upon  the  Subje&, 


4 1 3  Lecture  the  Twentieth,  j 

Arts  and  Sciences  mu  ft  chiefly  receive  their  im¬ 
provements  from  fhypcal  Knowledge ;  that  is,  a 
Knowledge  drawn  from  the  nature  of  things: 
Which  can  only  be  acquired  by  converfing  with 
natural  Bodies,  observing  their  properties,  and  | 
the  putting  of  Bodies  together,  and  feparating 
them  again.  And  this  general  Procefs  is  to  be 
conduded  in  the  way  of  a  fagacious  Experience  •> 
which  is  a  matter  of  Judgment,  not  cafual  or 
accidental,  but  formed  upon  fome  certain  Prin¬ 
ciples  and  Analogy  of  Knowledge.  Thus  we 
fee,  in  ordinary  Life,  and  the  practice  of  Trades,  i 
the  Men  educated  to  them  have  an  acquired 
fagacity,  or  habit  of  judging,  each  in  his  own 
way;  which  is  a  fagacity  not  ufually  to  be  found 
in  Men  differently  educated.  The  qualifications 
therefore  required  for  our  prefent  purpofe  may  i 
be  termed,  Phyfical  or  Chemical  Habits  of  judging 
about  things  relating  to  Arts  and  "Trades,  acquired 
by  fome  competent  Experience,  or  by  being  for 
fome  time  verfed  in  this  way. 

20.  If  choice  were  made  of  a  fet  of  Men  fb 
qualified,  and  Rules  given  for  them  to  purfne ; 
with  due  care  to  regifter  all  their  Experiments, 
and  form  them  into  Tables  *,  from  whence  fome  i 
(hould  derive  Canons  and  Axioms,  others  deduce 
the  more  ufeful  things  for  the  fervice  of  Arts 
and  Trades,  &c.  fo  as  to  make  an  uniform  and 
fteady  bufinefs  of  the  whole;  there  is  good  rea- 
fon  to  exped,  that,  in  the  compafs  of  a  few 
years,  confiderabie  improvements  might  be  made 
in  the  prefent  fet  of  Arts  and  Sciences. 

Commer-  2 1 .  Commercial  Chemifiry  confifts.  of  three  parts ; 

the  Exercife  of  all  the  Chemical  Arts,'. 
'lidj.  hi  a  large  manner;  fo  as  to  fupply  more  than  the1 
demands  of  a  (ingle  Country,  and  afford  a  fur*- 
plus  of  commodities  for  Exportation  and  foreign 
coniumption  :  (2)  The  various  ways  of  conden¬ 
sing# 
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ling,  curing,  preparing,  fecuring,  and  fitting 
natural  and  artificial  commodities  for  carriage 
and  tranlportation :  And  (3)  the  ways  of  Ap¬ 
plying  the  chemical  neceflaries  to  Voyagers  and 
Travellers,  for  founding,  fnpporting,  and  im¬ 
proving  Trade,  Traffic,  and  Commerce,  in  dif¬ 
ferent  Countries. 

22.  And  thus  a  knowledge  of  Commercial  Che-Ho™to  t>* 
ntiftry  will  eafily  direct  us  in  England,  to  thttm^r0ViU' 
Arts  that  may  be  extended  and  improved,  fo 

as  to  underfell  fome  other  Nations  at  the  foreign 
Markets ;  provided  the  Duties  and  Drawbacks 
are  in  our  favour :  For  example;  We  conceive, 
that  Malt-Spirit  in  England  may  be  produced 
cheaper  and  better  than  in  Holland ;  that  Wines, 
Vinegars,  Brandies,  and  Arracks,  might  be 
made,  either  here,  or  in  our  own  Plantations, 
as  good  as,  and  perhaps  cheaper  than,  in  their 
prefent  places  of  growth  and  importation ;  that 
White  Lead,  Verdigreafe,  Sal-Ammoniac,  Pot- 
Afh,  Hard  Soap,  &c .  might  be  prepared  as 
cheap  and  good  in  England  as  in  any  other  part 
of  Europe . 

23.  We  are  likewife  intruded  by  Commercial 
Chemiftry ,  to  reduce  Goods  to  their  lea  ft  volume 
or  bulk  for  Exportation ;  and  again,  to  fecure 
them  from  the  injuries  of  the  Sea,  the  Weather, 
and  other  accidents.  Hence  Metals  come  to  be 
exported  inflead  of  their  Ores,  Sugars  inflead  of 
the  Juice  or  Rob  of  the  Sugar-Cane,  Salt  inflead 
of  Sea- Water,  Raifins  inflead  of  Grapes,  high 
Spirits  inflead  of  low  Wines,  Pot- Afh  initead  of 
refufe  Wood,  &c .  And  thus  it  is  that,  by  means 
of  Technical  and  Commercial  Chemi  fir  y  together, 
different  Countries  are  {applied  with  Lea d^  lin, 

.Iron,  Silver,  Oil,  Tallow,  tanned  Hydes,  Pitch, 

Rofin,  Bnmilone,  Wax,  Wines,  Brandies,  Salt, 

Sugars,  Treacle,  Paper,  &c.  whereby  all  Trade, 

Ee  2-  Traffic, 
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Traffic,  and  Commerce,  is  fupported.  And  to 
difcover  this  kind  of  Contrivances,  or  Reduc¬ 
tions,  is  the  office  of  Commercial  Chemiftry. 
Thus,  inftead  of  importing  many  Tuns  of  a 
foreign  dying  Wood,  vve  are  taught  to  extrad 
its  tinging  parts,  and  bring  them  away  in  the 
quantity  of  a  few  Pounds.  And  to  do  this 
more  generally,  as  it  might  be  done,  would  tend 
to  per  fed  the  Trade  of  the  Dry-Salter,  and 
leffen  the  expence  of  the  Dyer. 

24.  Another  advantage  of  Commercial  Chemi- 
ftvy  is,  that  it  affords  the  neceffaries  for  long 
trading  Voyages.  Thus,  in  particular,  it  di- 
reds  us  to  a  Chemical  Che(l,  and  a  Portable  Fur¬ 
nace ,  with  its  Apparatus  of  Flux-Powders,  for 
affaying  Ores';  a  Skrew-Prels  for  Oils,  and  a 
Still  for  examining  fermented  vegetable  Juices. 
It  alfo  direds  us  to  the  certain  Rules  of  difco- 
vering  the  Sophiftications  pradifed  in  Wines, 
Brandies,  Vinegars,  Arracks,  Gold  Sand,  Gold 
Bars,  or  Ingots,  counterfeit  Gems,  &c.  and  to 
the  ways  of  affaying  Pot-Afh,  Tincal,  Amber* 
greafe,  Musk,  and  all  the  Drugs.  So  that  to 
improve  this  part  of  Chemiffry,  little  more 
feems  required  than  the  bringing  it  into  more 
general  ufe ;  as  it  might  be  to  great  advantage, 
if  Philofophical  and  Technical  Chemiftry  were 
firft  improved  to  any  confiderable  degree. 
Oeconomi-  25.  We  no w  come  to  our  laft  Diviiion  of 
Cftr  ^"Chemiftry ;  to.  th ct  0 economical  Branch  \  which 
is  of  great  utility  and  extent;  fo  to  be  capable 
of  improving  all  the  reft.  This  Branch  we 
choofe  to  divide  with  regard  to  the  feveral 
offices  of  a  Houfe ;  wherein,  as  in  fo  many  dif¬ 
ferent  Laboratories,  it  may  be  commodioufly 
pradifed :  For  inftance,  in  the  Brewhoufe,  the 
Store-Room,  the  Kitchen,  the  Dairy,  the 
Laundry,  and  the  Cellar.  Thus,  by  means  of 

Oecono - 
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Oeconomical  Chemiftry ,  we  are  intruded  in  the 
bed  ways  of  procuring  and  brewing  with  Malt, 
Treacle,  Hony,  Sugar,  or  other  vegetable  Jui¬ 
ces;  the  bed  ways  of  railing  and  of  preferving 
Yead,  or  Wine  Lees,  for  baking  or  brewing; 
and  of  imitating  the  natural  Wines  of  foreign 
growth.  This  Art  directs  ns  how  to  procure 
the  dmple  and  compound  Waters  of  Vegetables, 
in  their  greated  perfection  ;  and  to  make  a  fee 
of  Brandies  or  Cordial  Waters,  even  from  the 
grofs  Lees,  Sediments,  or  Bottoms  of  our  Wine 
or  Ale  Casks.  Hence  alfo  we  learn  the  methods 
of  preferving  Fruits  in  Sugar,  and  feveral  vege¬ 
table  Productions,  in  the  way  of  Pickle,  &c. 
The  Art  of  Cookery  alfo  is  by  this  means  im- 
proveable:  So  are  all  the  Dairy  productions, 
and  the  bufinefs  of  the  Laundry  ;  as  by  render¬ 
ing  hard  Waters  foft,  &c.  But  to  (hew  this 
fully,  and  to  improve  the  defign,  would  require 
a  particular  Treatife,  under  the  feveral  Heads 
of  the  Brewboufe ,  the  Store-Room,  the  Kitchen , 
the  Dairy,  the  Laundry ,  and  t  he  Cellar  \ 


H. 

26.  We  now  proceed  to  our  Experiments  :  Purport  of 
The  fird  whereof  will  (hew  that  Sal-Ammoniac*^^*' 
may  poflibly  be  made  to  as  great  advantage  in 
England  as  in  the  Levant ;  the  fecond  will  (hew 
the  method  of  making  a  Varnifh  of  Amber, 
with  a  View  to  improve  the  Arts  of  Japanning, 
Embalming,  C7c.  the  third  will  (hew  how  to 
make  a  very  hard  Glafs,  for  improving  the  Art 
of  Glafs,  Enamelling,  and  the  Bufinefs  of  arti¬ 
ficial  Gems ;  the  jourth  Experiment  will  (hew 
how  to  prepare  a  Foil  for  foliating  figured  Glaf- 

E  e  3  fes. 
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fes,  and  turning  them  into  Speculums;  the  fifth 
will  (hew  a  way  of  making  a  curious  and  uleful 
Glue  ;  and  the  fixth  and  laft  will  (hew  a  method 
of  giving  Copper  a  Gold  Colour,  and  a  greater 
degree  of  Ductility,  by  way  of  directing  an 
Enquiry  after  methods  of  introducing  other  ufe- 
ful  changes  into  Metals. 

Experiment  T. 

'That  Sal-Ammoniac  may  be  advaqtageoufly  made 

in  England. 


sal  Am-  27.  We  took  four  Ounces  of  the  common 
maniac  pre- volatile  Salt  of  Ox-Bone,  and  faturating  it  with 
the  ftrong  Spirit  of  Sea-Salt,  evaporated  the  fu- 
perfluous  moifiure  ;  upon  which  we  found  a 
Cake  of  true  Sal-Ammoniac  left  behind. 

Ute  of  the  28.  This  Experiment  regards  both  Philofo- 
ExPert •  phical  and  Technical  Chemiftry ;  as  not  only 

(hewing  that  Odours  may  depend  upon  the  Me¬ 
chanical  Stru&ure  or  Texture  of  the  parts  of 
Bodies ;  but  alfo  leading  to  a  cheap  way  of  ob¬ 
taining  Sal-Ammoniac  in  other  Countries,  as 
well  as  in  the  Levant. 

in  vhilofo -  29.  The  volatile  Salt  here  employed  has  a 

phu*lChe-vtYy  quick  and  pungent  Odour ;  io  like  wife, 
theDoHrint though  in  a  lefs  degree,  has  the  Spirit  of  Salt; 
of  odours,  but  thefe  two,  upon  mixing,  deftroy  each  other’s 
Odour,  fo  as  to  leave  the  Cake  of  Sal-Ammo¬ 
niac  fcentlefs :  The  reafon  is,  that  thefe  two 
odorous  Liquors  lofe  of  their  volatility  by  mix¬ 
ture  ;  fo  that  their  fine  parts  can  no  longer 
fly  off  briskly,  and  ftrike  the  Nerves  of  the  Nofe; 
whereon  all  fmelling  depends.  But  if  a  little  of 
the  Sal-Ammoniac  be  ground  in  a  Mortar,  along 
with  another  fcentlefs,  but  more  fixed.  Body, 
viz,,  an  equal  quantity  of  Salt  of  Tartar;  this 

Salt 
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Salt  of  Tartar  laying  hold  of  the  Acid  of  the 
Sea-Salt,  leaves  the  volatile  Salt  at  liberty  to 
afcend  and  ft r ike  the  Noltrils  briskly*  as  be¬ 
fore:  Whence  we  lee  that  Odours  may  be  me¬ 
chanically  produced,  and  deftroycd.  And  the 
fame  is  confirmed  by  many  other  inftances  of 
Philofophical  Chemiftry ;  and  holds  equally  of 
Taftes. 

50.  And  hence  we  may  derive  fbroe  Rules  for  Rules  for 
improving  the  Odours  of  certain  Perfumes  ;  or 
for  recovering  them  when  impaired,  or  almoft  J 
deftroyed.  Thus  it  is  known  to  Perfumers, 
that  Sugar  being  ground  with  Musk  or  Amber- 
greafe,  opens  the  Body  thereof,  and  makes 
thefe  Subftances  go  farther  in  the  perfuming  of 
Waters,  Powders,  or  the  like  :  And  this  the 
Sugar  chiefly  does,  by  attenuating,  refolving, 
and  fubtilizing  the  vifcous  parts  of  thofe  Sweets  ; 
fo  that  they  now  move  freer,  and  ftrike  the  Nof- 
trils  brisker,  than  before.  And  when  thefe,  or 
other  Perfumes,  have  almoft  loft  their  natural 
Odour,  it  may  in  good  meafure  be  recovered  to 
them  by  the  prudent  addition  of  a  little  volatile, 
animal  Salt ;  as  that  of  Hartfhorn.  And  hence 
tve  fee  the  phyftcal  reaibn  why  decayed  Perfumes 
are  fometimes  fuipended  in  a  Jakes,  to  recover 
their  loft  Odour  ;  for  all  fivch  places  abound 
with  volatile  Salts,  continually  ariftng  from  the 
Urine,  and  corrupt  animal  and  vegetable  mat¬ 
ters,  which  are  therein  a  ftare  of  Putrefaction. 

31.  Sal-Ammoniac  is  alio  obtainable  in  Eng-S£lL-Am- 
land ,  by  fubliming  a  mixture  of  Wood-Soor,”7^^ 
Urine,  and  Sea-Salr,  after  the  fame  manner  ^ebta inn.  !e. 
they  do  in  the  Levant:  But  it  fee  ms  more  eaiy, 
and  perhaps  it  might  prove  cheaper,  to  prepare 
it  in  the  way  of  the  prelent  Experiment.  1  he 
volatile  Salt  for  the  purpofe  will  be  abundantly 
iliDpliedby  the  PirlV  of  Horns,  Blood,  the  refuie 
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of  a  Slaughter-houfe,  putrified  Vegetables,  &c. 
and  the  Spirit  of  Salt  may  be  made  at  an  eafy 
rate,  in  a  proper  Furnace. 

The  Expe-  g2.  gut  the  prefent  Experiment  might  prove 

tended.  more  ierviceable,  by  leading  to  a  way  of 

procuring  other  faline  Bodies,  befides  Sal-Am¬ 
moniac  ;  For  it  (hould  feem  that  feveral  Salts 
•/  may  be  artificially  compofed  by  the  union  of 
their  two  conftituent  parts;  as  we  here  fee  Sal- 
Ammoniac  is.  For  example ;  The  making  of 
blue  Vitriol  may  be  attempted,  by  boiling  Cop¬ 
per,  inftead  of  Iron,  in  the  raw  Liquor  of  the 
Pyrites ;  from  which  the  common  green  Vitriol 
is  made.  And  if  this  hint  were  duly  purfued, 
perhaps  it  might  lead  to  the  difcovery  of  feveral 
new  Arts  and  Trades. 


Experiment  II. 

An  Amber  Varniff). 

Amber  dif-  33.  We  took  four  Ounces  of  Amber,  and 
>ohed'  putting  it  into  a  Crucible,  juft  melted  it  with  a 
fmall  degree  of  Heat ;  then  poured  the  fluid 
Mafs  upon  the  Iron  Plate.  When  the  melted 
Matter  grew  cold,  we  reduced  it  to  Powder  ; 
and  adding  thereto  two  Ounces  of  drying  Oil, 
(that  is,  Linfeed  Oil  prepared,  or  thickened, 
by  boiling  it  with  a  little  Litharge)  and  one 
Pint  of  Oil  of  Turpentine,  we  dilfolved  the 
whole  together  into  a  Varnilh. 

34.  This  method  of  making  the  Amber  Var- 
nifh  is  kept  as  a  Secret  in  few  hands ;  but  de- 
ferves  to  be  made  publick,  as  a  leading  Experi¬ 
ment,  to  direct  the  means  of  perfecting  the  Arts 
of  Varnifhing  and  Japanning*  or  the  ways  of 
diflolving  Amber ;  'whereon  the  perfection  of 
various  Arcs  may  depend.  Thus,  in  particular, 
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the  Art  of  Embalming  would  be  highly  impro¬ 
ved,  if  we  could  preferve  the  human  Corps  in 
a  tranfparent  Cafe  of  Amber ;  as  we  fee  the 
Bodies  of  Flies,  Spiders,  Grafhoppers,  &c.  are, 
to  great  perfection. 

35.  An  ufeful  Subftitute,  or  Approximation,  jpproxi- 
in  this  way,  has  been,  by  fine  Roiin,  boiled  to  nation. 
Colophony,  or  a  tranfparent  and  hard,  though 
brittle,  Subftance ;  which  being  diffolved  by 
Heat,  and  the  Bodies  of  fome  fmall  Animals 
feveral  times  dipped  therein  fucceflively,  they 

have  been  thus  coated  over  with  Colophony, 
that  in  fome  degree  refembles  Amber;  but  re¬ 
quires  to  be  carefully  kept  from  the  Duft,  to 
preferve  its  Tranfparcncy. 

3 6.  But  if  Amber  could  be  diffolved  without ufesof 
impairing  its  Tranfparencv  ;  or  one  large  Mafs  hiving* 
be  made  of  it,  by  uniting  a  number  of  fmall Am^r* 
ones ;  it  would  not  thus  only  tend  to  perfed 

the  Art  of  Embalming,  but  likewile  come  to  be 
ufed,  on  many  occasions,  inftead  of  Wood, 
Marble,  Glafs,  Silver,  Gold,  and  other  Me¬ 
tals  :  for  then  various  kinds  of  Veflels  and 
Utenfils  might  be  commodioufly  made  thereof. 

37.  To  forward  the  dilcovery,  our  prefentz/ow  ?<? 
Experiment  (hews,  that  Amber  contains  a  cer-atnemPr. 
tamliimy,  aqueous,  or  mucilaginous  part,  which 

in  the  ordinary  way  requires  to  be  evaporated 
by  a  fcorching  Heat,  before  the  Amber  will 
readily  diffolve  in  Oil ;  wherewith  it  afterwards 
unites  into  a  Subftance  of  a  nature  compounded 
of  that  of  an  Oil,  a  Gum,  and  a  Rofin  :  Nor 
would  the  thin  ethereal  Oil  of  turpentine  dil- 
folve  it,  unlefs  firft  thickened,  and  fitted  for 
this  purpofe,  by  means  of  the  drying  Oil. 
Hence,  as  it  feems  plainly  intimated  that  Amber 
is  not  only  refinous,  but  alfo  mucilaginous,  who¬ 
ever  would  attempt  to  melt  fmall  pieces  of  Am- 
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ber  into  large  ones,  might  do  well  to  confider 
the  Subjed  as  a  mucilaginous  Rofin ;  and  there¬ 
fore  fitted  to  diflolve,  (i)  in  a  thick  Oil,  after 
a  previous  evaporation  of  its  aqueous  parts,  or 
thededru&ion  of  its  more  mucilaginous  nature  ; 
(2)  that  it  may  pofiibly  be  difiolved,  by  boiling 
in  a  Lixivium  of  Salt  of  Tartar,  or  Quicklime  ; 
or  if  any  could  be  found,  as  there  may,  dill 
fharper,  and  more  alkaline;  and  (3)  that  the 
Digeftor  feems  well  adapted  to  dilfolve  this  mu¬ 
cilaginous  and  refinous  Subdance,  by  means  of 
an  exprefTed  Oil  added  to  the  Amber,  in  fine 
Powder,  and  kept  from  fcorching  by  the  inter- 
pofition  of  Water.  And  here  we  recommend  a 
long  and  moderate  Digeftion,  rather  than  a  vio¬ 
lent  Heat,  Thus,  therefore,  there  are  three 
methods  pointed  out  to  us,  by  our  prefent  Ex¬ 
periment,  for  difl'olving  Amber,  either  without 
confiderably  deftroying  its  Texture,  or  at  word 
leaving  it  in  a  date  reducible,  by  an  eafy  ope¬ 
ration,  to  a  kind  of  Amber  again. 

Experiment  III. 

A  harder  Glafs  than  the  common . 

'Serux  38.  We  took  four  Ounces  of  Borax,  and  an 
Glafs.  Ounce  of  fine  white  Sand,  reduced  to  Powder, 
and  melted  them  together  in  a  large  clofe  Cru¬ 
cible,  fet  in  a  Wind  Furnace,  keeping  a  drong 
Fire  for  half  an  hour ;  then  taking  out  the  Cru¬ 
cible,  and,  when  cold,  breaking  it,  we  found  at 
the  bottom  a  pure  hard  Glafs,  capable  of  cutting 
common  Glafs  almod  like  a  Diamond. 
irfe of  t he  jp.  We  have  here  an  Experiment,  which,  be- 

SP"  *n§  varied,  may  lead  to  fome  confiderable 
improvements  in  the  Arts  of  Glafs,  Enamels, 
and  artificial  Gems  1  It  (hews  us  an  expeditions 

method 
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method  of  making  Glafs,  without  the  ufe  of 
fixed  Salt ;  which  has  generally  been  thought 
an  effentiai  Ingredient  in  Glafs;  and  which  is 
the  Ingredient  that  gives  the  common  Glafs  its 
foftnefs.  But  Borax  is  a  neutral  Salt,  which, 
being  urged  by  the  Fire,  does  not  turn  any 
way  alkaline;  but,  of  itfelf,  without  addition, 
prefently  runs  into  Glafs,  And  whether  other 
Ingredients  might  not  here  be  advantageoufly 
iubftituted  for  foft  Sand,  particularly  calcined 
Flints,  powdered  Cryftal,  &c.  we  recommend  to 
farther  Experience  ;  fo  as  to  attempt  making  a 
Glafs  that  (hall,  in  forne  degree,  approach  the 
hardnefs  of  a  Diamond. 

40,  If  a  pure  tranfparent  Glafs,  of  this  de¬ 
gree  of  hardnefs,  can  be  tinged  in  the  ordinary 
manner,  by  means  of  the  prepared  metalline 
Calces,  it  (hould  feem  that  the  art  of  making 
counterfeit  Gems  would  then  have  gained  its 
perfe&ion ;  for  the  Colours  thus  introduced  are 
in  no  refpedt  inferior,  but  perhaps  fuperior,  to 
the  natural  colours  of  the  Sapphire,  Emerald, 

Ruby,  &c.  So  that  nothing  more  feems  want¬ 
ing  to  perfe&  this  Art,  than  the  dvfcovery  of  a 
denfe,  hard,  cryftalline  Glafs,  that  (hall  polidi 
like  Cryftai,  and  not  fcratch  in  the  wear. 

41.  In  order  to  give  our  Glafs  the  defired ExPem 
degree  of  hardnefs,  it  may  be  proper  to  conti- 

nue  it  long  in  the  Fire  ;  which  is  conftantly 
found  to  add  ftrength  and  hardnefs  to  Glafs  ? 
Infomuch  that  common  Glafs,  by  being  con- 
ftandy  kept  in  a  (Irong  Fufion  for  a  month  or 
fix  weeks,  has  become  of  a  ftony  hardnefs;  a 
large  part  of  the  fixed  Saif  thus  going  off  in 
the  Fire ;  and  confequently  leaving  the  Glafs 
lefs  charged  with  Salt,  or  nearer  approaching  to 
the  native  hardnefs  of  the  Flint  or  Sand  em¬ 
ployed  in  preparation. 
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42.  If  the  ufe  of  Borax  fhould,  in  this  man¬ 
ner,  be  found  to  have  a  confiderable  effect,  it 
will  be  proper  to  enquire  farther  into  its  natu¬ 
ral  and  chemical  Hiftory ;  which  feems  at  pre¬ 
lent  to  be  little  regarded.  Perhaps  it  were  not 
impoffible  to  find  this  ufeful  Subftance  in  feme 
parts  of  Europe ,  to  imitate  it  by  art,  and  to 
diicover  better  ways  of  refining  it  than  thofe 
now  ufually  practifed. 

43.  The  facility  wherewith  this  Salt  runs  into 
Glafs,  or  the  fmall  degree  of  heat,  and  the  lhort 
time  required  for  that  purpofe,  if  well  attended 
to,  may  be  capable  of  enriching  Chemiftry,  and 
more  particularly  the  Hiftory  of  Glafs ;  at  leaft 
we  have  good  reafon  to  believe  that  the  prefent 
Experiment  is  capable  of  being  largely  diverfi- 
fied,  and  improved  to  the  fervice  of  feveral 
Arts. 

Experiment  IV. 

A  Foil  for  turning  fpherical ,  or  other  figured  Glajfes 

into  Speculums. 

ihe  silver -  44.  We  took  half  an  Ounce  of  clean  Lead, 

i ngAmcii-  and  melted  it  with  an  equal  weight  of  pure 
gam,  Tin  .  tjien  jmmediately  added  half  an  Ounce  of 
Bifmuth,  and  carefully  skimmed  off  the  Drofs : 
Now  removing  the  Ladle  from  the  Fire,  we  ad¬ 
ded,  before  the  Mixture  grew  cold,  five  Ounces 
of  pure  Quickfilver,  and  ftirred  the  whole  well 
together;  then  put  the  fluid  Amalgam  into  a 
clean  Glafs. 

He*  to  be  45.  When  this  Amalgam  is  ufed  for  Foiling, 
affuc  .  or  Silvering,  let  it  firft  be  ftrained  through  a 
linen  Rag;  then  gently  pour  fome  Ounces  there¬ 
of  into  the  Glafs  intended  to  be  foiled.  The 
Mixture  fhould  be  poured  into  the  Glafs  by 
means  of  a  paper  Funnel,  reaching  almoft  to 

the 
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the  bottom,  to  prevent  its  flying  to  the  fides  ; 
then  dexteroufly  inclining  the  Glafs  every  way, 
endeavour  thus  to  fatten  the  Foil.  When  this 
is  once  done,  let  the  Glafs  reft  for  fome  hours;  *' 
then  repeat  the  operation,  till  at  length  the  fluid 
Mafs  is  evenly  fpread  and  fixed  over  the  whole 
internal  iurface ;  as  it  may  be  known  to  be  by 
viewing  the  Glafs  againft  the  light.  And  now 
the  Superfluous  Amalgam  being  poured  out,  the 
outfide  of  the  Glafs  may  be  polifhed  with  Putty, 

Chalk,  or  Tripoli,  fprinkled  upon  a  Cloth. 

And  thus  the  Operation  is  compleared.  In 
this  manner  are  made  thofe  fhining  fpherical 
Glafles  (appearing  like  Glafles  filled  with  Quick- 
filver)  which  we  fometimes  fee  hung  up  in  Par¬ 
lours,  near  the  Cieling,  to  invite  the  Flies  in 
Summer,  from  the  Windows,  and  other  parts 
of  the  Room,  where  they  might  prove  more 
often  five. 

4 6.  The  Operation  has  confiderable  ad  van  ta- .<*<&*»**-' 
ges,  as  being  performable  in  the  Cold;  and  is  Zes  °f the 
not  attended  with  the  danger  of  poifonous  Fumes°^r*//<w‘ 
from  Arfenic,  or  other  unwholfome  matters 
ufuaily  employed  for  this  purpofe.  And  how 

far  it  is  applicable  to  the  more  commodious 
foiling  of  the  common  Looking-Glaffes,  and 
other  Speculums,  may  deferve  to  be  confidered. 

Experiment  V. 

A  curious  and  ufeful  Glue. 

47.  We  took  an  Ounce  of  Ifing-glafs,  beat  ifing-GUfs 
to  fhreds,  and  put  it  into  a  Pint  of  Brandy  ; Gllie- 
where,  by  means  of  a  little  heat,  or  gentle  fim- 
mering  over  a  common  Fire,  it  gradually  diffoi- 

ved :  we  then  (trained  the  Solution  through  a 
piece  of  fine  Muflin  ;  and  thus  obtained  ,a 

•  Glue, 
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I  ......  , 

Glue,  that  ihould  fee  kept  in  a  Glafs  clofe 
flopped. 

48.  This  Glue,  with  a  very  gentle  Heat, 
diffolves  thin,  tranfparent,  and  almoft  limpid  : 
When  ufed  in  the  manner  of  common  Glue,  it 
joins  the  parts  of  Wood  together,  ftronger  than 
Wood  is  joined  to  itfelf ;  fo  that  the  pieces  thus 
joined  will  break  in  any  other  part  rather  than 
where  they  are  glued.  It  is  alfo  remarkable, 
that  if  Saw-dud,  or  powdered  Wood,  fee  made 
into  a  Ball  with  this  Glue,  the  Ball  will  prove 
folid  and  elaftic;  fo  that  it  may  be  turned  and 
ufed  as  a  Bowl,  without  breaking.  And  whe¬ 
ther,  by  means  of  luch  a  Glue  as  this,  fome- 
thing  considerable  may  not  be  effected  in  the 
embofling  of  Wood' work,  we  leave  to  farther 
Experience.  The  Glue  being  thus  made  with 
Brandy,  will  keep  longer  without  corrupting ; 
and  is  therefore  a  proper  form  wherein  to  pre- 
ferve  Ifing-glafs  ready  diffolved  for  the  fining 
of  Wines,  or  other  ufes. 

49.  Another  curious  ufe  of  our  Glue  is,  that 
it  ferves  excellently  for  taking  off  the  imprefiions 
of  Medals,  or  Coin :  Thus  if  a  little  of  this 
melted  Glue  be  poured  thinly  upon  a  Guinea, 
fuppofe,  fo  as  to  cover  the  whole  furface  of  the 
Piece,  and  the  Glue  be  differed  to  remain  there¬ 
on  for  a  day  or  two,  till  it  becomes  thoroughly 
dry,  it  will  appear  hard  and  tranfparent,  like 
a  piece  of  Mufcovy- Glafs,  with  the  impreflion  of 
a  fair  Guinea  in  Entaglio ,  as  they  call  it,  on  one 
fide,  and  in  Relievo  on  the  other. 

50.  This  Glue,  therefore,  dries  into  a  very 
flrong,  tough,  and  tranfparent  Subfiance ;  not 
eafiiy  to  be  hurt  or  damaged  by  any  thing  but 
aqueous  moifture,  which  would  loon  diffolve  it : 
So  that  it  is  not  fit  to  be  ufed  in  any  work  that 
mu  ft  be  expofed  to  wet  or  weather.  But  for  a. 

Glue 
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Glue  to  Hand  the  weather,  let  choice  be  made 
of  the  common  Glue  diffolved  with  Linfeed- 

Oil. 

51.  The  natural  and  experimental  Hiftory  of  Hijlory  a/ 
Glue  might  greatly  tend  to  the  improvement  ofGlues 
Chemiftry:  For  it  (hould  feem  as  if  all  animal want€  ' 
and  vegetable  Subftances  were  either  originally 
made  up,  or  might  at  laft  be  refolved  into 

Glue  or  Jelly.  Doubtlefs  a  knowledge  of  the 
nature  of  Ropinefs,  Vifcidity,  Sizinefs,  Moul- 
dinefs,  &c.  would  give  confiderable  light  to 
Natural  Philofophy  and  Medicine  ;  and  leads 
us  farther  into  the  effects,  nature,  and  procefs 
of  Growth,  Fermentation,  and  Putrefa&ion. 

This  Enquiry,  therefore,  fhould  be  profecuted 
with  care ;  beginning,  for  example,  with  that 
vifcous  Subffance  the  White  of  the  Egg,  or  Se¬ 
rum  of  the  Blood,  in  their  natural  (fates ;  and 
obferving  how  their  tenacity  is  altered,  by  mo¬ 
derate  degrees  of  warmth  or  cold.  The  En¬ 
quiry  might  next  proceed  to  the  mucilaginous 
matter  of  Snails,  Frog'Spawn,  Fifh,  and  other 
Animals  in  Embrio,  Vegetables,  C7V;  1  and  gra¬ 
dually  proceed  to  Subje&s  of  the  mineral  King¬ 
dom.  And  this  Enquiry,  we  apprehend,  may 
be  ufefully  profecuted  without  the  affiftance  of 
a  chemical  Apparatus;  fo  as  to  difcover  the 
bed  ways  of  preparing  Cements,  Glues,  Sizes, 

Jellies,  &c,  for  various  mechanical  and  oeco- 
nomical  ufes. 

Experiment  VI. 

Copper  made  more  duEliley  and  turned  of  a  Gold 

Colour . 

52.  Make  an  Amalgam,  of  one  part  pure 
Copper,  and  three  parts  clean  Quickfilver  ; 


J 
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Copper  <u/-boil  the  Amalgam  in  River-Water  for  two 
whced  l10Urs  ;  then  dilhl  off  the  Quickfilver,  and  coho- 

^ nearer'' To  t>ate  *c  once  or  tw^ce :  kftljS  fufe  the  Copper 
Gold .  that  remains  in  the  Retort;  and  it  will  be  of  a 
Gold  Colour,  and  more  du&ile  than  common 
Copper.  This  Experiment  was  not  brought  to 
perfection  in  the  Courfe*  on  account  of  the 
difficulty  then  found  of  amalgamating  the  Cop¬ 
per;  which  was  attempted  thus:  We  diflblved 
as  much  Copper  in  Aqua  fcrtis  as  the  Menftruum 
would  take  up;  then  diluting  the  Solution  with 
ten  or  twelve  times  its  own  weight  of  Water, 
we  put  Iron  Plates  into  it,  which  precipitated 
the  Copper  in  fine  Powder:  This  Powder  was 
edulcerated,  or  waffied,  in  feveral  Waters,  to 
clear  it  of  its  adhering  Salts ;  and  afterwards 
dried,  then  ground  in  a  Stone- Mortar,  along 
with  an  equal  weight  of  Quickfilver :  But  no 
Amalgamation  eni’ued.  It  has  been  ufually 
thought  difficult,  and  by  fome  impradticable, 
to  make  an  Amalgam  of  Copper,  by  Heat :  In 
which  method,  indeed,  it  is  not  eafy  to  fucceed 
perfectly ;  the  Copper  requiring  fuch  a  Heat  to 
keep  it  fluid,  as  will  exhale  the  Mercury ;  which 
otherwife  does  not  readily  unite  with  that  Metal. 
In  the  prefent  method  the  thing  may  be  effe&ed 
without  Heat ;  viz,,  by  firfl:  reducing  the  Copper 
to  an  exceeding  fine  Powder ;  which  here  fup- 
plies  the  place  of  Fuflon  ;  and  might  put  us  upon 
enquiring  whether  Trituration  may  not,  in  fame 
other  cafes,  be  advantageoufly  fubftituted  for 
Fuflon. 

Its  life.  53.  This  uncommon  Experiment  of  M.  Hom¬ 
ier  g  fhews  us  a  method  of  advancing  Copper 
fome  degree  nearer  to  Gold  ;  fo  as  to  fit  it  for 
Watch- work,  Cane- heads,  Snuff-boxes,  and  the 
fmaller  Machines  and  Utenfils,  and  extremely 
well  for  Gilding,  It  is  remarkable  that  the 
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Qaickfllver  lofes  an  eighth  of  its  weight  in  the 
operation. 

54.  The  Experiment  is  here  employed  as, a  Extended, 
leading  one*  capable  of  (hewing  that  ufefui 
changes  may  be  wrought  upon  the  common  Me¬ 
tals  ;  fo  as,  in  fome  meaiure,  to  introduce  a 

new  Set.  3Tis  known  to  fome,  that  Copper 
may  be  fo  far  whitened  and  foftened,  as  to  ferve 
on  many  occaftons  for  Silver.  Lead,  by  a  flight 
application,  is  capable  of  being  whitened,  hard¬ 
ened,  and  rendered  more  ufefui  for  many  pur- 
pofes.  And  if  perfons  acquainted  with  the  na¬ 
ture  and  effects  of  Metals,  Minerals,  and  their 
Fumes  upon  each  other,  were  to  profecute  the 
Enquiry,  many  ufefui  things  of  the  like  kind 
might  doubtlefs  be  difcovered. 

55.  A  little  prepared  or  fixed  Arfenic  will ^empu- 
inftantly  whiten  Copper  throughout  ;  though^  * 
thus  indeed  the  Copper  proves  brittle,  or  rot¬ 
ten  :  But  there  are  other  fecret  ways  of  whiten¬ 
ing  it,  fo  as  to  leave  it  extreamly  ductile. 

5  <5.  The  farther  profecution  of  this  Sujpjed^  Profit 
would  lead  us  into  the  fublimer  Metallurgy 
which  is  a  part  of  Chemiftry  by  no  means  hi»e^ 
therto  cultivated  as  it  deferves ;  as  being  highly 
capable  of  enriching  the  known  mechanical  Arts, 
and  (hiking  out  new  ones. 


in. 

57.  We  now  come  to  offer  a  few  Rules  iov Rules  for 
conducing  chemical  Experiments  in  the  way 

an  Art ;  fo  as  to  improve  the  feveral  Branches^  Arf 

of  Chemiftry  above  mentioned  *. 

58.  Let  the  firftRulebe,  with  care  and  dih-R#&L 

gence,  to  obferve  the  Procelfes  ufed  by  Nature 
■  p  £  m 
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in  the  production  of  all  thofe  things  we  would! 
endeavour  to  imitate:  For  Nature,  as  a  moft 
expert  Chemift,  employs  the  very  inftruments 
which  Men  alfo  employ;  viz.  Fire,  Water,  Air, 
and  Earth  ;  as  we  have  fhewn  in  out  Le&ures 
upon  the  Elements. 

Vibration.  59.  To  illuftrate  this  Rule  by  an  Example, 
it  appears,  by  numerous  inftances,  that  there  is 
an  acid  or  faline  Liquor  naturally  contained  in 
the  Bowels  of  the  Earth ;  which  acid  there  mix¬ 
ing  with  various  kinds  of  earthy  matters,  as  a 
Menftruum,  changes  their  natures,  or  makes 
them  appear  under  different  forms.  And  hence 
common  Brimftone,  Alum,  the  native  Vitriol, 
&c.  feem  to  have  their  origin. 

Hluftration.  60.  For  by  an  exad  fcrutitfy,  and  attentive 
confideration,  it  appears  that  when  this  gene¬ 
ral  Acid  diflolves  a  certain  bituminous  Earth, 
it  makes  Brimftone;  when  a  chalky  Earth,  Alum; 
when  Iron  or  Copper,  Vitriol  ;  &c.  And  ac¬ 
cordingly,  by  ufing  the  fame  kind  of  general 
Acid  (which  may  be  procured  by  burning  Brim¬ 
ftone  under  a  glafs  Bell)  in  the  fame  manner  as 
Nature  feems  to  employ  it,  we  can  likewife,  by 
Art,  produce  Brimftone,  Alum,  or  Vitriol, 
when  and  where  we  pleafe.  And  thus,  if  we 
could  univerfally  difcover  the  Proceftes  and  Irr- 
ftruments  which  Nature  employs  in  the  produc¬ 
tion  of  her  effeds,  we  (hould  have  certain  Rules 
for  imitating  hey; 

Rule  IJ.  61.  Our  fecond  Rule  is,  To  gain  a  habit  of 
transferring,  diverfifying,  enlarging,  and  im¬ 
proving  an  Experiment,  till  it  ends  in  fome  cer¬ 
tain  Difcovery,  either  of  light  to  the  Underftand- 
ing,  or  of  ufe  in  Life;  one  of  which  points  all 
juft  Experiments  will  end  in,  when  duly  profe- 
cuted  and  confidered. 


62.  For 
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62.  For  unfuccefsful  Experiments  are  no  lefs tiluflratm, 
inftru&ing  than  thofe  that  fucceed :  Which 

ought  to  be  well  remarked.  The  Head  muft  in 
all  cafes  co-operate  with  the  Hands:  So  that 
the  Mind  (bould  be  ever  calling  about  to  difco- 
ver  the  caufes  of  failure,  as  well  as  of  fuccefs. 

And  this  is  a  fagacity  which  may  be  procured 
by  ufe,  and  turned  into  a  habit  of  invention 
and  difcovery :  So  that  no  fingle  Experiment 
(hall  be  performed,  but  fome  advantage  will 
be  imrhediately  derived  from  it ;  nor  no  Experi¬ 
ment  be  made,  without  fome  folid  grounds  of 
hope  for  fuccefs. 

63.  Our  third  Rule  is.  To  profecute  Expe-2^11** 
i’iments  in  an  orderly  feries,  with  a  view  to 
fome  particular  Enquiry,  of  ufe  in  Life  ;  and  to 

let  the  Enquiry  fuit  the  genius  and  temper  of 
the  Enquirer  ;  fo  a!s  that  it  may  be  ptofecuted 
by  him  with  vigour  and  pleafure. 

6 4.  Thus,  if  any  one  fhould  be  averle  to  the 
ufe  of  Fire  and  Furnace,  he  may  (till  improve 
Chemiflry  and  Arts,  or  perform  many  fervice- 
able  chemical  Operations,  without  much  Appa¬ 
ratus,  or  expence,  or  without  the  Utenfils  and 
Inftruments  commonly  employed  in  that  Art : 

Which  may,,  therefore,  be  pra&ifed  as  well  in 
a  Stud^  or  Parlour,  as  in  a  Laboratory.  And 
to  thofe  difpofed  to  operate  in  this  way,  may 
be  recommended  the  bufinefs  of  Fermentation, 
the  Concentration  of  Liquors  by  Cold,  and  the 
profecution  of  the  Nature  and  Hiftory  of  Cold, 
begun  by  Mr.  Bojle.  We  might  alio  recommend 
the  extracting  of  the  finer  Elfences  of  Vegeta¬ 
bles  ;  the  making  of  the  more  noble  and  fpiritu- 
ous  Infufions,  Tin&ures,  and  Elixirs ;  the  exa¬ 
mining  and  tabling  the  folutive  power  of  Water 
with  regard  to  Saks,  and  of  Spirit  of  W  ine  with 

F  f  2.  regard 
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regard  to  different  Oils  and  Rofins;  the  deter¬ 
mining  the  force  of  all  the  known  Menftruums  in 
the  Cold  ;  the  difcovery  of  new  Menftruums, 
and  particularly  a  Solvent  for  the  Stone.  Thefe, 
and  many  other  chemical  Enquiries,  may  be 
profecuted  without  the  ufe  of  Fires  and  Fur¬ 
naces  :  And  even  fueh  tempers  as  are  more  de¬ 
lighted  with  fpeculation  than  pra&ice,  may 
greatly  contribute  to  the  improvement  of  Che- 
miftry,  by  forting,  ranging,  and  digefting  Ex¬ 
periments  into  Tables;  fhewing  what  they 
prove,  and  how  far  they  reach ;  how  far  they 
fall  (hort,  and  how  they  may  be  carried  farther  : 
Others  might,  to  advantage,  employ  themfelves 
upon  drawing  things  of  ufe  in  Life,  from  the 
Experiments  already  known  and  publifhed  :  And 
laftly,  others  might,  from  a  due  confideration 
of  Experiment,  deduce  new  Dire&ions  and 
Rules  of  Practice  for  producing,  in  a  fure  and 
conftant  manner,  much  greater  Effects  than  are 
ufually  hoped  for. 

AXIOMS  and  CANONS. 

1.  We  learn  from  the  prefent  Le&ute,  that 
Chemiftry  is  an  Art  of  very  extenfive  ufe  in 
Life ;  infomuch  that  not  only  Natural  Philofo- 
phy,  but  alfo  Trade,  Commerce,  and  a&ive 
Bufinefs,  have  a  dependence  upon  it,  and  may 
be  improved  by  it  *. 

2.  That  therefore  the  difefteem  which  Che¬ 
miftry  has  generally  met  with,  proceeds  from  a 
want  of  knowing  its  proper  office,  extent,  and 
ufefulnefs,*  and  from  the  frequent  mifapplica- 

tion 


*  Sec  the  whole  Le&ure  pajpm. 
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tion  of  it  to  things  of  a  delufor.y  or  phantaftical 
nature. 

3.  That  a  large  part  of  general  Chemiftry 
may  be  advantageoufly  pradifed,  and  many 
Difcoveries  and  Improvements  made  therein, 
for  the  fervice  of  Arts,  without  the  dired  ufe 
of  Chemical  Fires,  Furnaces,  and  the  common 
Apparatus  * 

4.  That  numerous  Difcoveries  and  Improve¬ 
ments  remain  to  be  made  in  Chemiftry  it  felf ; 
and  that  thefe  Improvements  may  be  made  in 
a  dired,  rational  manner ;  and  if  once  made, 
might  greatly  enlarge  and  iiluftrate  Natural 
Philofophy,  improve  various  Arcs,  and  intro¬ 
duce  a  new  Set  f. 

5.  That  in  particular  Sal-Ammoniac,  an 
Amber-Varnifh,  a  hard  kind  of  Glafs,  a  Foil 
for  Glaffes,  an  excellent  Glue,  and  a  new  kind 
of  Metal,  may  be  eafily  obtained,  for  the  im¬ 
provement  of  Pharmacy,  Dying,  Japanning, 
Embalming,  the  Art  of  Glafs,  the  making  of 
artificial  Gems,  the  foiling  of  Glaffes,  the  glu¬ 
ing  of  Timber,  Emboffmg,  the  taking  off  Im- 
preffions,  the  Art  of  Watch-making,  and  other 
mechanical  ufes. 

6.  That  the  Canons  for  the  farther  improve¬ 
ment  of  Chemiftry,  and  the  Arts  thereon  de¬ 
pending,  require,  (1)  a  careful  obfervation  of 
the  ways  of  working  employed  by  Nature  ; 
{2)  a  talent  of  Experimenting;  and  (3)  the  dis¬ 
cretion  of  fuiting  the  Enquiry  to  the  temper 
and  genius  of  the  Enquirer  §. 

F  f  3  CON - 


*  See  §.  11,  15-  and  Exp.  II.  IV.  V.  and  §.  63,  64, 
4  See  the  whole  Le&ure.  §  See  §<  58  — ' ^4* 


437 


438  Lecture  the  Twentieth. 


CONCLUSION. 


E  are  now  come  to  the  end  of  our  Lee- 


V  V  tures ;  where  it  may  be  proper  to  ftand 
a  while,  and  look  back  upon  the  ground  we 
have  gone  over.  We  feem  to  our  felves  to  have 
been  travelling  in  a  new  Road,  too  little  fre¬ 
quented  either  by  Philolophers,  Chemifts,  or 
the  Men  of  Buftnefs.  Qur  endeavour  has  been 
to  improve  the  ufeful  Arts,  by  means  of  a  more 
Philpfophipal  Chemiftry ;  and  at  the  fame  time 
to  (hew  the  Method  of  condu&ing  Enquiries, 
fo  as  that  they  may  terminate  in  ufeful  Difco- 
veries.  With  an  eye  fixed  upon  this  End,  we 
have  purpofely  avoided  the  more  entertaining 
and  agreeable  Experiments,  wherewith  Chemi¬ 
ftry  abounds ;  and  kept  to  fuch  only  as  were 
judged  either  in  themfelves  beneficial,  or  of  fer- 
vice  in  djfcovering  Caufes,  Axioms,  and  Rules. 
And  if  there  be  any  Merit  in  what  we  have 
done,  we  own  it  to  be  a  borrowed  one;  and 
apprehend  that  it  lies  in  the  Verulamian  Method 
we  have  purfued,  or  in  endeavouring  to  rectify 
the  Mind,  guard  it  againft  Error  and  Illufion, 
and  conduct  it  to  the  Fountains  of  Nature  and 
Ufe.  We  cannot  indeed  prefume  to  have  dif- 
covered  many  of  the  true  Caufes  of  Things, 
nor  Axioms  perfectly  juft  and  univerfal :  To  $0 
this,  requires  that  the  feveral  parts  of  Philofo- 
phy  ftiould  be  better  laboured  than  they  are. 
All  we  can  hope  for  is,  to  have  found  fome  few 
fuch  Rules  as  may  diredt  to  a  ferviceable  Prac¬ 
tice  ;  and  enable  us  to  enrich  and  improve  fome 
few  of  the  prefent  Arts  and  Sciences :  Thus,  for 
Example,  we  hope  to  have  difeovered  this  phi  - 
Jofbphical  Axiom,  That  Sugar ,  or  a  faccharine 
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Subfiance ,  is  the  Bafts  of  Wines ,  Beers,  Vinegars, 
and  inflammable  Spirits:  Whence  we  prefume, 
that  the  Arts  of  Brewing,  Wine-making,  Vine- 
gar-making,  and  Diftilling,  may  receive  a  great 
degree  of  Perfe&ion.  And  thus  we  defire  to 
have  it  obferved,  that  the  Difcovery  of  a  fingle 
Axiom,  or  Caufe,  may  often  improve,  or  even 
perfect,  a  number  of  Arts:  For  phyficai  Axioms, 
duly  difcovered,  may  be  pregnant  with  the  Mat¬ 
ter  of  many  Arts  and  Sciences.  And  on  this 
account  it  is,  that  we  have  dire&ed  our  Enqui¬ 
ries  to  the  Inveftigation  of  them ;  as  the  befi: 
and  fureft  means  of  improving  the  known  Arts, 
and  difcovering  new  ones.  Doubtlefs,  if  this 
Method  were  carefully  and  generally  purfued, 
the  Bufinefs  of  Invention  would  not  long  con¬ 
tinue  that  cafual  thing  it  is ;  but  be  reduced  to 
Art,  which,  of  ail  others,  is,  perhaps,  the 
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produced  by  Iron  and 
Sulphur  295 

"  ■  —  — —  by  two  cold  Liquors 

299~3Q  1,  3*° 
Flame ,  fuperflcial  3  3 

—  Tu/^f  3  9 

- -  Colours  176 

Fluids  contain  Air  49,  50 
Fluxes,  their  kinds  255—258 
- - .  improved  258 

for  Glaffes  328 

For  eft-. frees,  how  improvable 

72 

Fufion ,  metallic,  how  improve - 
able  275,  276,  278 

G. 

uto  *177,  178, 
1 8 1 ,  182 

Glafs,  how  ftained  red  185 

—  a  hard  one  326,327 
Glue,  a  curious  one  329,  330 
Glues,  their  Hiflory  331 
Gold  dijfolved  107, 108 

—  Ufes  of  its  Solution  1 09 

— - -  how  feparated  from  Sil¬ 
ver  1  269,  270 

‘  Gold, , 


I  N  D  E  X. 


! 


Gold,  how  obtainable  pure 

271 

— —  how  imitated  282 

Graves  in  Chandlery,  their 
Ufe  137 

Gunpowder  how  made  289 

- - —  its  Rationale  290 

• - —  its  Discovery  29! 

*• —  l.  how  tried  29  1,292 
"  how  firengthened 

292 


Gypfum ,  what ,  and  how 
made  70 

H. 

JhJ  Air,  how  changed  black 

108,  109 

Heat,  its  Ejfetfs  1 2 

— -  its  Cbaracterifticks  26 
—  its  Kinds  and  Degrees 

36—38 
how  regulated  36, 37 
its  Form  38,  40 
Hot  Baths,  whence  69 


Lime,  how  improve  able  74 
Loam,  how  made  Clay  64, 

65 

M. 

A /T Alt  in g  *  186, 187,  189 
^  Marcafites,  what  67 
— —  taking  Fire  68 

- -  analyfed  68,  69 

. -  ■  ■■  how  turned  to  Ujs 

74 

— - - -  their  phyjical  Ufes 

ib. 


Hygrometers  for  Laborato¬ 
ries  93,  94 


T. 


JN flammability,  whence  30 
Injufions,  how  bejl  made 
200-^204,  216,  217 
Integrant ,  what  15 

Ipecacuanha  analyfed  222 
ffuices,  of  Vegetables,  how 

cured  *  l93~~l95 
.  L. 

mes,  how  made  178, 

179 

.Lights  its  Compojbtion  166, 
,  167, 190 


Matching  of  Casks  *  19  f, 

*  192 

Matrices,  their  Infirumen- 
tality  1 3 

Medicines  clajjed  220 
Menjlnams,  what  95 

- - folid  and  fluid  ib. 

-  of  Flat  are  96 

-  theirJJfe  101,102 

- -  how  improveable 

X 12 

. .  «■  their  Power  how 

found  1 13,  1 14 

. .  their  ABion  whence 

ib. 

the  Dficovery  of 


new  ones  recommended 
102,  105,  1 16 
Merc  unification  *  160 
Mercury,  a  Principle  *  160, 

*161 

Metallijl,  his  ffualfi ca¬ 
tions  240 

Metallurgy,  what  239 
— —  how  fnwrove  able  259, 

284 — 287 
Metals, 


index. 


Metals ,  whether  to  be  ripe¬ 
ned  94 

— -  ■■  how  difkinguijhable 

103,  109 
'  •  how  dffohable  111, 

II3 

— ■  ■  ■  obtainable  without 
Mining  245 

"■■■■  how  feparated  from 
each  other  279 

Meteors ,  their  Origin  54, 

296 

Minerals ,  their  chemical 
c. Principles  150 —  1 6 1 , 

*  162 

Mineral-Waters,  how  exa¬ 
mined  87 — 89 

— —  how  imitated  89-9 1 
" —  '  their  Jnalyfis  94 
Miner  ology,  what  239 
—  ■■  its  Requijites  239, 

240 

Mines,  how  fired  .  69 
—■■■  —  jSot  difcovered  241, 

242 

— —  Signs  242 

— —  befi  dug  243,244 

Mining,  its  profit  241 

- -  its  Requijites  244 

Mixts,  what  1 6 

Mixture,  its  Productions  1 8 
Mould  analyfed  60 — 64 
Mundic  analyfed  68,  252. 

See  Marcalites. 

N. 

AJItrc,  how  refined  153, 

%  .164 


-  its  Hi  ft  or y 

-  its  Virtues  and  TJjes. 

229,  230 

-  regenerated  *  1 69^ 


* 


O. 


170 


on>  the  inflammable  Prin¬ 
ciple  ^  9 

its  dffohing  Power 
.102, 103 
its  Relation  to  Metals 


103,  104 
of  Almonds,  how  made 

1 34 

of  Juniper ,  how  made 
139, 14a 
may  lie  concealed  161, 

162 

how  rendered  mifcible 
with  Water  162,  164 
Oils  by  Exprejfion  133 —  1 33 

— —  * -  how  to  be  kept 

1 36,  162 
coloured  1 3  7, 1 3  8, 1 62 
efjential,  how  made 
139 — 142,  162 

- clafjed  1 40 

■- —  how  tried,  and 

adulterated  143 — 146 
empyreumatic  *  how 


rectified  146,  147,  163 
Oleum  animale,  itstjfe  147 
Opacity,  what  190 

Operations,  chemical,  require 
different  Heats  4 1 
— — — -  how  they  may 
vary  Sfi 

Op iu m  prepared  2  33 

Ores 


INDEX. 


Ores ,  how  analyfed  8,9,488 
how  roafied  248—2.52. 
-  how ftatnfed and  wajh- 
ed  252-254 

of  Gold  and  Silver , 
tejled  26  $,  2.66 

~ —  of  Lead ,  ajfayed  and 
fmelted  273 

— —  0/  Copper  tejled  280 

P. 

~pArts,  con flit uent  and  in¬ 
tegrant  *5 

CP  erf  times  ,  improved 

P3 

(Pharmacy,  its  Hi  (lory  193 
— 196,  218,  2i9 

»— ■ . .  its  End  and  Rules 

196 

— — ■■  ■  how  mproveable 

21^,234—238 
\ Phenomena  of  Nature ,  how 
caufed  54 

(Phofphorus  of  Urine  ^  its 
Hijlbry  30 1  — *306, 

307-309 
■■■■■■■  Hack  306 

(Plaijlers ,  how  made  212— 

(Pot-AJb,  how  made  157, 

164 

■ . —  ■  its  Kinds  and  Ufes 

1 57~l59 

(Pottery,  how  improve  able  65 
(Precipitation,  what  16, 1  o  I 

— . —  its  Law  10 1 

(Princes-Metal,  how  made 

281 


_  \ 

Principles, what  1 45—  1 4  fj 

*162 - 167 

(Proof  in  Spirits,  what  1 14* 
125,  *  131,  132,  218, 
21 9,  223,  224 
Pruffian  Blue,,  how  made 

180,  181 

Pulvis  fulminans  prepared 

293 

(Put  ref  aft  ion, what  128-138 

—  - -  in  Vegetables  134, 

*3,5 

- -  in  Animals  136 

- - how  checked  or  pre-- 

vented  1 42 

(Pyrites,  what  6y 

—  -  take  Fire  140.  See 

Marcaiites  and  Mundic. 
Pyrotechny  improve  able  3 1  o, 

3*1 

Q- 

QffU art at  ion,  what  269 
c*\  Quicklime  analyfed  66 
Quickfilver,  whether  metal¬ 
lic  *161.  See  Mercury. 
.■■■■  rendered  invijible, 
and  recovered  \g,  17 
.  .  its  dijjblving  Power 

1 05,  1 14 

—  _ -  how  adulterated 

106 

R. 

TJEcompoftion  illujlrated 

IX. 

■  ■  how  to  be  attempt¬ 


ed 


fett 


*  171,  *  172 
perfeft  and  impbr- 

*  179 — 181 

Reftifi~ 


I  N  D 

k  edification  of  Spirits  131,' 

221 

Refine \  what  120 

Rivers,  why  fertilizing  81 
Ruby  of  Gold,  how  made 

184, 185 
S# 

flfAl~  Ammoniac,  how  made 

342? 343 

Silver  dif olved  107,  108 

Vfes  of  its  Solution 

ig8 

how  recovered  from  its 
Solution  1  op 

—  how  feparated  from 
Copper  2  80 

how  obtained  pure  272 


E  X. 

Sulphur,  of  Metals,  what 

103,  104 
*'  how  feparated  from 

Copper  277 

Sun,  its  Effeds  12 


Purity  of  its  Heat  2  8 
Sweets,  what  *  203 

Syrups  how  befl  made  204 

™  -^07 

T. 

fflArtar,  how  refined  152 

— 1S5 

made  with  an  ex- 


Simple-Water,  how  befl  made 
1 97 — 200,215, 216 
Smelting, its  Hiflory  160,161 
Soap-making  improved  1 5 p, 

160,  165 

Soldiers,  their  Dodrine  1 03 
Solution,  its  Caufe  1 1 5 
Spirits,  inflammable,  what 

tip,  130 

— how  purified  130 
native  of  Vegetables 
162,  163 


traordinary  Menftruum 

■  J54,  1 55,  1 64 

f eft  mg  explained  2  65,  266 

Texture,  how  changed  168 

- 172 

Thermometers  explained  46, 

47 

Tind tires,  how  befl  made 
200 — 204,  21 6 
Tranfparency,  what  190 

Trituration,  its  Vfes  75 


V. 


Steel,  how  made  283,284 
Steepings  for  Grain  72,  73 
Strength  eners  230— *233 
Stum,  what  *  191 

Sudor iflcs  227,  228 

Sugar,  affords  Jd  rine  1 20, 1 2 1 
how  made  and  refi- 


TfAppidity,  what  128,129 
Varnifhes  324,  32 £ 

Vegetables,  how  preferved 

7 d,  *  1 90 

—  -  their  Principles! 

l5t 


Vegetation  how  promoted  7 1 , 

72 

— - - -  how flopped  *  1 86 


fled  148—1 50, 16  q,  164 
its  Vfes  151,  152 


190 

Veins  of  a  Mine  245,  246- 
Vinegar,  how  made  1 24- 128 

Vine « 


INDEX. 

Vinegar ,  its  Subject s  1 17,  Waters ,  compound ,  how  heft 

125  TTMdfe  127 

. «  its  Procefs  confidcr -  Whitenefs ,  what  1 90 

^  1 1 7, 1 25, 1 26  White^owder  292,  293 

* — - -  how  put  rifled  128  Wind-Guns  293 

- - yields  no  Alcohol  by  Wine ,  hop)  made  from  Rai - 

Jimple  D  filiation  133  y//Af  1*8 


Vitriol  fermented  140,191 

TjNguents ,  how  heft  made 

^  212— 215 

W. 

TfffAter  divided  and  ana- 

£  $S  i°)  75 


/ro/#  r  1 2 1 
how.  fined  *  207 — 209 
Difeafes  how  cured 
VV>-  ^209,220 
white  turned  into  red 

*210 

pricked  recovered  *  2 14 


itsjnfirimentality  1 3  '  in  general,  how  made 


- contained  in  Air  47, 

48, 77, 78 

- tf//  Analyfer  73 

— — •  />;  dry  Bodies  75-77  5 

91 

- contains  Earth  79 

— *—  ^Properties ,  Office, 
and  Ufe  80 

- whence  fertilizing 

80,  81 

—  fry  diffolving  (Power 

81 — 83,  97,  Hi 

- -  its  component  (parts 

83- 85,  9*>  92 

— —  how  to  be  examined 


1 18— —124 

—  the  DoArine  relating 

to  them  ib* 

—  how  imitable  ib* 

—  how  coloured  121 

—  their  kinds  118,  119, 

121 

**  their  Bafis  120,  121, 

142 

—  the  made  Sorts  recom - 

mended  1 1 9, 1 20 

—  how  fpoiled  or  putrified 

128 

—  how  preferred  found 

126,  128,  133 


85 — 87  Wormwood  analyfed  148— 


- its  phyfical  and  che¬ 
mical  Ufes  91 - 94  Y. 

- its  different  Forms  ff* Eaji  how  preferved 

and  Appearances  92 

- how  improved  94  Z* 

— —  Sea-Water  how  made  fffflnk,  what 
jreflo  ib. 
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